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SMITH SOUND AND ITS EXPLORATION. 


By Dr. Emit BESSELS. 


A body of water of striking peculiarity separates Greenland from 
the American continent and its ice-bound archipelago extending 
towards the Pole. Its length of 1300 miles is equalled only by that 
of the Red Sea. Fully 600 miles wide at its southern entrance, with 
an average depth of 1500 fathoms between Cape Farewell and the 
northeastern extremity of Labrador, it gradually narrows towards 
the Arctic circle, having, however, between its bleak shores of meta- 
morphic rock a width of not less than 150 miles. Thence it widens 
as far as Cape York. Narrowing again north of Jones Sound, the 
two coasts approach each other so closely beyond Cape Isabella and 
Cape Alexander, that one might be tempted to try sending a rifle-ball 
from the Greenland side to the opposite coast, with its steep mountain 
peaks, set off from their dark background by glittering glaciers. 

This is Smith Sound, the discovery of which dates back to the 
early part of the seventeenth century. The treasures of India, 
which gave the incentive to attempts to find the northern passages, 
induced also a number of English noblemen and commercial adven- 
turers to equip an expedition for the purpose of finding a northwest 
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passage. On the 26th of March, 1616, the Discovery, a craft of only 
55 tons burden, commanded by Robert Bylot, with William Baffin 
as pilot, left Gravesend, with orders to follow the west coast of 
Greenland to the 8oth parallel, and then to run southwest to the 6oth 
parallel, in order to make the “ Land of Yedzo.” 

On the 14th of May the vessel found itself in Davis Strait, latitude 
75° 20’ N., and a week later it anchored in a bay on the “London 
Coast.” On the 30th, Hope Sanderson was reached, the farthest point 
attained by Davis in 1587. Here extensive fields of ice were en- 
countered, but they were successfully traversed in two days. A strong 
head wind compelled the navigators to anchor within a cluster of 
islands, to which they gave the name of Women Islands, from the 
fact that the Eskimo women showed more courage than the men, who, 
at sight of the strangers, decamped hastily. Keeping the coast of 
Greenland to the right, the navigators took a northerly course, but 
were soon stopped by ice, and were obliged to anchor in latitude 
73° 45’ N., ina sound which they called Horn Sound, on account of 
the large number of narwhal tusks they obtained from the natives, 

Sighting open water, the northerly course was resumed on the 18th 
of June. Baffin was delighted to find himself in an open sea, and 
believed that he had discovered the much-coveted passage. On the 
following day, in latitude 76° 35’ N., a high cape came in sight, which 
received the name of Cape Dudley Digges, and twelve leagues farther 
to the north a large sound was named Wolstenholme Sound, in honor 
of one of the patrons of the enterprise. In latitude 77° 30’ N., on 
July 4th, they ran into a strait which was named Whale Sound, on 
account of the many whales that were seen. Stormy weather com- 
pelled the navigators to anchor in a small bay, which they left before 
the following day, when they passed Hakluyt Island and discovered 
another sound, extending beyond the 78th parallel, where Baffin was 
greatly astonished to find a westerly variation of the compass amount- 
ing to not less than 56 degrees. This channel was named Sir Thomas 
Smith’s Sound, and the islands in its meridian the Carey Islands. 

As the compact nature of the ice-fields checked all farther progress 
towards the north, the explorers followed a southwest course, favored 
by a strong breeze. The fog, which had shut out everything from 
view for several days, disappeared on the roth of July, when they 
found themselves close to the coast in Sir Alderman Jones Sound. 
An attempt to land proved impracticable on account of stormy 
weather; they therefore proceeded to the southward. Their hopes 
of finding the longed-for passage diminished from day to day ; 80 
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they decided to bear up for home, and reached England on the 30th 
of August. 

Never before had fortune favored a navigator as it had the daring 
commander of the Discovery, who, on the memorable fourth day of 
July, attained the highest latitude west of Greenland, a latitude not 
again reached during the two following centuries. Unfortunately, the 
memory of this marine exploit was stained by the partiality of John 
Barrow, the English geographer, who credited only those discoveries 
that were made by officers of the Royal Navy. But even if the manu- 
script reports of Baffin had not been preserved in the British Museum, 
the reputation of Baffin and Bylot as naval heroes would still have 
been established by a subsequent English expedition, and the calum- 
nies brought to light, as we shall see hereafter. 


The wars which, at the beginning of the present century, pre- 
occupied the European nations, had barely ceased when Arctic ex- 
ploration was resumed. The English whalers visiting the Arctic seas 
having for three successive years reported on the favorable condition 
of the ice and the comparatively easy navigation of those seas, the 
English government resolved to send out two independent expedi- 
tions in search of the Northwest Passage ; one, to push through 
Davis Strait; the other, through the sea east of Greenland. It suffices 
for our purpose to consider only the expedition which, commanded 
by John Ross, left England on the 25th of April, 1818, and followed 
in the wake of the Discovery. This expedition consisted of two well- 
equipped vessels, the Isabella and the Alexander; the former was 
commanded by Ross himself; the latter, by Lieutenant Parry. On 
the 1st of June they both entered Davis Strait and shaped their 
course along the coast of West Greenland. On the 22d they crossed 
the 7oth parallel, after having been beset by ice the day before, 
and advanced slowly northward, making a hurried survey of the 
coast, which in several places they found to have been laid down 
almost ten degrees too far to the east. 

Gradually they approached the scenes of Baffin's and Bylot's dis- 
coveries.* On the evening of the 17th August they sighted the 


*Strange to say, this verification of the coast-line has never been mentioned 
by the writers of Arctic history, although Ross gives a very instructive and 
graphic representation of his surveys and of those of his predecessors. Com- 
pare Ross, Voyage of Discovery, frontispiece, where the coast of Greenland 
is represented in solid and dotted lines. 
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Cape Dudley Digges of the Discovery, and on the following after. 
noon, in Wostenholme Sound, Ross attempted to land, but was pre. 
vented by a dense fog. However, towards 9 o'clock the Carey 
Islands came in sight, corresponding exactly with Baffin’s descrip. 
tion. The sea was comparatively free from ice, but the violence of 
the wind from the north prevented him from landing. 

Cruising in the vicinity of the islands during the night, the vessels 
found themselves at 8 o’clock on the morning of the roth Opposite 
the western coast of the group ; they then started on a northeasterly 
course to examine more closely Wolstenholme Sound. Satisfied that 
farther progress in this direction was impossible, Ross returned to the 
Carey Islands to take on board the officers whom he had left on an 
ice-field to make astronomical observations. 

At midnight of the roth the expedition reached its highest point, 
which Ross gave as in 76° 51’ N. latitude, 74° 20’ W. longitude; 
but the absence of reliable astronomical observations may possibly 
have caused some inaccuracy. The 77th parallel, however, which had 
been bravely crossed by Bylot and Baffin, was hardly reached by Ross, 
although his ships were strong men-of-war ; and no new laurels were 
won by the commanders until the following year, when Parry per- 
formed a daring exploit. Smith Sound was sighted by Ross, who 
designated it a cu/ de sac, and on his charts conjured up imaginary 
mountain ranges barring a northerly exit. In the same manner he 
treated the sounds bearing the names of Jones and Lancaster. 

Although considered a failure, this expedition, returning to England 
on the 30th October, was not without some good results. Evidently 
its greatest success lay in the fact that it induced England to engage 
in new enterprises which became of vast importance to the geography 
of the Arctic region, and tended to increase our knowledge of the 
north coast of America and its islands. The more special results 
were: the discovery of the red snow which gave name to the Crim- 
son Cliffs; a greater knowledge of those Eskimos who extend their 
wanderings into Smith Sound; some soundings, and the mapping of 
some portions of the coast. 

Unfortunately, Baffin’s original chart has been lost, but Petermann 
very ably drew an outline of the cruise from the descriptions found in 
the old manuscripts. A comparison of this chart with the represen 
tation of Ross’s survey north of the 75th parallel must elicit our ad- 
miration for the work of the old navigators. And we ought to excuse 
any uncertainty of the geographical positions, for it must be remem- 
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bered that in those times, only the infrequent eclipses of the sun or 
of the moon could be used for accurate determinations of longitude; 
and, in consequence of the imperfection of the nautical instruments of 
those times, it was not until sixty years later that the occultations of 
the satellites of Jupiter could be utilized ; even the dimension of a 
degree of longitude at the equator had not then been exactly de 

termined.* 

The Bylot-Baffin survey, considered in its entirety, gives by far a 
more correct representation of the northern outlets of Baffin’s Strait 
than the chart of Ross, which was magnificently engraved on copper 
in artistic style, but which owes many of its interesting details to mere 
imagination, which created mountains in places that Ross inten 
tionally or unintentionally did not reach. A critical comparison of 
his work with that of his successors will show that many of the 
localities named by him have no existence. If any one will take the 
trouble to compare the conflicting descriptions, he will be convinced 
that such is the case ; for instance, Cape Isabella and Cape Alexander, 
flanking the entrance of Smith Sound, cannot possibly be the same 
capes as those to which Ross gave the same names. For more than 
two centuries they had been the northern Pillars of Hercules, and 
they were destined to hold this position for a quarter of a century 
more. In the meantime, steam power had taken its place in naviga- 
tion. 


*The accuracy of the geographical positions determined by Bylot and Baffin 
may be due to the circumstance that these navigators perhaps used an astrolabe 
instead of a cross-staff to measure solar altitudes. Inasmuch as their vessel 
was frequently surrounded by ice, there was nothing to interfere with the relia- 
bility of the former instrument. For the ice acts like a breakwater, entirely 
deadening the swell, and a good astrolabe, according to the statement of Tycho 
Brahe, read to one-sixth of a minute of arc. In the latitude where the navi- 
gators made their surveys, the meridian altitude of the sun did not exceed 45°. 
1; 
) 


At that time the tables of refraction conrmonly in use were those published by 


I 
Tycho, which were based on the erroneous supposition that altitudes higher 
than 45° were not influenced by refraction. Consequently, they avoided errors 
which, in some instances, especially in high latitudes, could easily amount to a 
minute of arc. 

To demonstrate further the accuracy of the observations made by Bylot 
and Baffin, I wil! only state that astronomers like Regiomontanus and Peurbach 
made latitude observations which were 26’ (Venice) or even 27’ (Nuremberg) 
in error (see Alfontii Regis Castellae Tabulae, impr. Erhardus Ratdolt). Their 
instruments were certainly not less perfect than those of the English naviga- 
tors; for, up to the time when Hadley invented the octant, the nautical instru- 


ments were very little different from those of the Arabs and the ancient Greeks. 
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Subsequently to the Ross expedition, the English government, stil] 
searching for the Northwest Passage, sent out in 1847 the expedition 
under Sir John Franklin. Alarmed by his long absence, Lady 
Franklin in 1852 sent to his rescue a small steamer, the Felix, 
under Commander Inglefield. The instructions of Inglefield were to 
take provisions to the English squadron in Barrow Strait, and then to 
search for the lost navigators in the northern extremity of Baffin’s 
Bay. This vessel, with a crew of seventeen persons, including the 
commander, left the Thames on the 4th of July, 1852, the same date 
as that on which Bylot and Baffin reached their highest latitude. On 
the 20th of August it made Cape York. On the following day the 
explorers landed at the Eskimo settlement in the vicinity of the 
Petowak glacier, and, two days later, at North Star Bay, and, on the 
25th, at Bardin Bay. Thence, penetrating through Smith Sound, 
they reached latitude 78° 28’ 21” N. on the 27th of August. Inglefield 
had thus exceeded Bylot’s and Baffin’s latitude, and saw before him 
an apparently open sea; but, on account of stormy weather and the 
advanced season, as well as the insufficient preparations for wintering 
his small vessel, he was compelled to return. 

The most northerly land that he sighted on the east coast of the 
sound was in about 79° 32’ N. latitude. He represented it as a pro- 
jecting cape, and named it after Frederick VII. of Denmark. The 
most northerly point on the west side, in about the same latitude and 
in W. longitude 79°, was named Victoria Head; while a small island, 
situated about midway between these two positions, which, however, 
was never again seen, was named Louis Napoleon. 

Considering that Inglefield spent scarcely fourteen days in that 
region, we are astonished at the large amount of valuable material 
which he and his scientific companion Sutherland collected. Geo- 
graphical knowledge was enriched by the survey of about 180 miles 
of coast-line ; terrestrial physics, by a valuable meteorologicai record 
and numerous hydrographic observations; and, lastly, natural 
history profited by their collections. 

On the 1st of September the explorers proceeded to Jones Sound, 
running in a westerly direction; on the 2d they left for Lancaster 
Sound, and on the roth of November the little steamer was once more 
anchored safely in Peterhead. 
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The first expedition that entered Smith Sound fully prepared 
to winter, sailed under the American flag, and attained a higher 
latitude than any of its predecessors. It was commanded by Elisha 
Kent Kane, an officer of great energy, whose health was so much 
impaired by this campaign that he died soon after his return. 

The expenses of the first American Franklin Expedition were 
defrayed wholly by Henry Grinnell; those of the second were sus- 
tained by him in conjunction with Mr. George Peabody. The United 
States Navy, of which Kane was an officer, furnished ten men and a 
portion of the equipment. The Advance left New York, May 30, 
1853; her crew consisted of eighteen men, including the comman- 
der. After touching at St. John’s, Newfoundland, the explorers 
arrived at Fiskernaesset on the 1st of July and at Upernivik on the 
17th. Here they obtained a supply of furs and dogs and secured the 
services of a Dane and an Eskimo. Ten days later, Wilcox Point 
was passed, and, soon after, the explorers entered Melville Bay. The 
ice along the shore was rotten and threatened to break up. Kane, 
therefore, in preference to the ordinary course along the edge of the 
ice, took the middle passage until stopped by heavy floes. He then 
coasted to Cape York, doubling it ten days later, and entered Smith 
Sound on the 7th of August. As far as the eye could see, there was 
open water to the northward, with a promising swell from the same 
direction. The wind was variable, blowing mostly fresh from the 
south and west. 

Aside from the difficult task of towing the vessel through the 
heavy ice, the voyage had been favorable, and with new hopes the 
explorers sighted the open sea. Their joy, however, was of short 
duration; the wind veered and blew strong from the north; and, 
nearing Inglefield’s Littleton Islands, the pack was observed a short 
distance ahead. On the largest of the islands Kane erected a cairn, 
within which he deposited information regarding the success of the 
expedition ; and cached a boat with provisions on a peninsula, to pro- 
vide for the contingency of the disabling of the vessel. 

In order to proceed farther it was necessary to force a passage. 
The first attempt was made during the night of the 7th. The ice 
was very thick and apparently several years old ; therefore but little 
progress was made. About forty miles north of the place where the 
depot had been established the vessel came to a stop. The ice closed 
around it, and it was saved from going ashore only by an eddy. The 
danger during the next three days was imminent, but on the 13th the 
Advance succeeded in escaping to the westward. But here, too, the 











340 SMITH SOUND AND ITS EXPLORATION, 


ice was unexpectedly heavy ; the days grew shorter, and it was feared 
that winter would set in and leave them to the mercy of the drifting 
pack. 

Amid these difficulties the Advance reached her most northerly 
position, 78° 43’ N. latitude, on the 29th of August. She was damaged 
to a considerable extent; the bulwarks were partly demolished, the 
bow and one of the boats were stove, and more than 600 fathoms of 
cable with one of the anchors had been lost. The crew worked 
with unremitting zeal until the rst of September, but to no purpose. 
The brig was sheltered in a bay along the coast, and Kane, accom- 
panied by some of his men, advanced northwardly by boat and sledge 
to reconnoitre the condition of the ice. From an elevation of 1100 
feet he could overlook the sea to the 80th degree, and he found it 
frozen solid, with numerous icebergs. 

Fully convinced that farther progress by vessel was out of the 
question, Kane returned to the brig, and found the shelter he was in 
sufficient for the time being ; deciding therefore to establish his winter 
quarters at this point, he commenced preparations at once. _ Later on, 
he sent a sledge-party for the purpose of establishing a depot as far 
north as possible, to aid in the journeys contemplated for the next 
spring. Two shorter explorations were made; one into the interior of 
the country for the purpose of reconnoitering, and the other to a point, 
northerly, on the coast, to deposit a self-registering thermometer. 

Kane named his winter-quarters Rensselaer Harbor, and here an 
observatory was erected, the position of which was determined as N, 
latitude 78° 37’ 04”, and W. longitude 70° 52’ 45’. Never before 
had an expedition supplied with proper instruments wintered in so 
high a latitude, and we may therefore justly consider the magnetic and 
meteorological observations made during Kane’s stay in Rensselaer 
Harbor as important contributions to terrestrial physics, and the series 
of astronomical observations may be regarded as equally valuable. 

The sun disappeared on the roth of October and remained below 
the horizon for 120 days. The sanitary condition of the crew was 
excellent, but a great mortality prevailed among the dogs, of which 
fifty-seven died, the pack being reduced to a very small number. 
As the execution of Kane’s plan of operations depended almost 
exclusively on these animals, it was a very fortunate circumstance 
that in April a band of Eskimos visited the harbor, from whom Kane 
obtained an additional number. 

Low temperatures delayed the sending out of sledges until the 
second half of March. On the roth a small party started to establish 
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a depot at a distance from the vessel of ten days’ journey. In the 
meantime, preparations were pushed forward to get ready the principal 
exploring party, whose object was to search for traces of Franklin 
along the northern prolongation of the sound. Three of the men 
sent out returned quite unexpectedly in a deplorable condition on the 
gist. Cold and hunger had almost deprived them of speech, and it 
was a long time before they were able to give an account of their 
companions. They had left them somewhere north of the brig, 
between the hummocks. Four of them were helpless, perhaps frozen, 
and a fifth, in tolerable condition, had remained behind to nurse 
them. When they started to obtain help a severe snowstorm had 
set in. That was all the exhausted men were able to tell, after risking 
their own lives to obtain help and assistance for their comrades. 
Without delay, Kane had a sledge equipped, and the man who had 
suffered least was enveloped in buffalo skins and tied to the sledge, 
to serve as a guide. Kane, with nine men pulling the sledge, started. 
The thermometer read 43 degrees below zero. It became, therefore, 
necessary to proceed with all possible speed to save the lives of the 
others. Unfortunately, Ohlsen, the man on the sledge, who had 
marched fifty successive hours without food, and who was now per- 
fectly exhausted, commenced to show indications of delirium and 
could give no answer to questions put to him. The party proceeded 
at random after having been on the march eighteen hours. Kane 
ordered the men to disperse, leaving the sledge behind. The ex- 
perienced eye of the Greenlander Hans discovered a trail, which he 
and Kane followed for a couple of hours, when they noticed a flag- 
staff, from which the Union flag and a little Masonic banner floated. 
Close by the tent, completely covered by drift snow, the men were 
found alive, but their hands and feet were frozen, so that they were 
unable tomove. After resting a short time, the sufferers were sewn up 
in furs, packed on their sledges, and, by hurried marches, the party 
returned to the brig. The temperature fell to — 48°; the men had 
recourse to snow to quench their thirst. All were attacked by that 
irresistible sleepiness which intense cold generally produces, and it 
was only by the energetic exertions of the leader that they were saved 
from freezing. They returned to the harbor after an absence of 
eighty-four hours, during which they had had only four hours’ rest. 
Two of the men died soon after the return, and most of them lost 
portions of their extremities by amputation. All suffered from brain 
affections, which resembled temporary insanity, and all were confined 
to their beds for a long time. 
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It was not until the end of April that the health of the crew per- 
mitted any travelling. After despatching a small number with pro- 
visions, Kane, accompanied by one man, started on the 27th in a 
dog-sledge on a journey northward. The ice was almost impassable 
and progress difficult. On the 29th he came to the sledge that had 
been sent forward with provisions, but the way grew worse. Scurvy 
appeared among the crew. One after another became incapacitated, 
and the expedition again failed. Kane himself was so weak that he 
had to be carried over the worst places, while on a level road he had 
to keep to his sledge. Returning to the brig on the 14th of May, he 
became unconscious. 

Under these circumstances, however, he had no time to be sick; 
his active mind thought of new means to accomplish the object of the 
expedition. The ice to the north having proved impassable, he 
despatched, on the 20th of May, a sledge that was to cross Smith 
Sound south of the harbor, and to penetrate northward along the 
west coast. This expedition was entrusted to Dr. Hayes, accompanied 
by one seaman. Instead of following Kane’s instructions, Hayes at 
once struck northward, and was so fortunate as to approach the coast 
on the 25th, in latitude 79° 24’. After having overcome the greatest 
obstacles, the travellers found themselves affected with snow-blind- 
ness; on the 26th, Hayes’ companion became wholly blind; on the 
following day the dogs gave out, and finally the sledge broke. Un- 
daunted, the discoverers continued their northward march; on the 
27th, in W. longitude 69°, they reached their highest latitude, 79° 45’. 
After making a hurried survey of the coast, they returned, reaching 
the brig on the 1st of June, after an absence of twelve days. 

This expedition gave a fair account of the coast line of Grinnell 
Land as far north as the 8oth parallel; but the west coast of Green- 
land was still shrouded in mystery. Notwithstanding all the exertions, 
it had not been possible to reach the northern side of the great Hum- 
boldt Glacier, that immense wall of ice, which, commencing at Cape 
Agassiz, beyond the 79th degree, extends north as far as the eye can 
reach. 

On the 4th of June, Morton was directed to solve this problem. 
After preparing his stock of provisions, he left the depot on McGary 
Island on the 18th, in a sledge, accompanied by the Greenlander 
Hans. The detachment that had accompanied him thus far re 
turned to the brig, and the others started on their northward journey 
at half-past-twelve in the morning. Soon after setting out, they 
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found themselves in the labyrinth of icebergs which on a previous 
occasion had prevented the progress of one of Kane’s expeditions. 
Frequently, in order to find an outlet from one of the “ blind alleys” 
into which they had ventured, they found themselves compelled to 
turn back, after having accomplished a mile or more to the north; 
frequently they had to bridge over wide fissures in order to proceed. 
The difficulties increased, but they continued in their onward march, 
On the morning of the 20th they sighted land to the west, an indica- 
tion of the narrowing of the sound. Thus far they had moved in the 
direction of the great Humboldt Glacier without seeing the opposite 
coast. An observation at noon of the 21st showed them that they 
had gone one mile beyond the 8oth degree of latitude; both shores 
were visible ; they had reached the northern side of the glacier, and 
in front of them steep rocks formed the continuation of the picturesque 
coast. There they deposited one-half of their supplies in a cave and 
continued on their course. Towards evening they saw open water at 
a distance, while flocks of eider-ducks, geese, and dovekies rose in 
the air, and from the cliffs the cries of the burgomaster and ivory gulls 
were heard. The ice became thinner and bent under the weight of 
the sledge; the terrified dogs refused to proceed, and it was only 
with great difficulty that the sledge could be saved from breaking 
through before they reached the firm ice. During the 22d, fifty miles 
were covered, and they sucteeded in crossing the icy barrier that 
skirted the coast. On the opposite side, Grinnell Land appeared to 
extend northward in a straight, unbroken line. A severe storm pre- 
vented the continuance of the journey until the morning of the 23d; 
and then they had hardly proceeded six miles when the shore ice 
disappeared. Leaving the sledge, the travellers worked their way 
over floating pieces of ice, and after proceeding about four miles they 
sighted towards the north a projecting cape and an island. They 
then returned to the sledge. 

On the morning of the 24th the attempt was renewed, but the diffi- 
culties proved greater than on the preceding day. The way grew 
worse, and finally the travellers were compelled to creep over the 
narrow shelves on small projections of the cliff. The belt of ice had 
wholly disappeared ; only isolated pieces were floating on the dark 
waters, and were breaking up noisily as they crashed against the rocks 
at the feet of the travellers. From the north a swell was observed, 
indicating proximity of open water. They failed in their attempt to 
teach the cape, which they named Cape Constitution. Hans grew 
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tired and fell behind. Morton ascended a slope of about five hundred 
feet in the vicinity of another cape (Cape Independence), and saw 
before him an apparently open sea, and in the northwest the horizon 
covered with dark rain-clouds. Northward, disappearing in per- 
spective, the coast of Grinnell Land could be traced, the most distant 
point of which (Cape Parry) he estimated to be in N. latitude 82° 397, 

After once more attempting to double the cape, the travellers 
returned to the sledge on the 25th. A meridian altitude of the sun 
on the next day determined the position of the camp at 80° 20’; but 
as Morton estimated his northward journey twenty miles farther, 
he had reached N. latitude 80° 4o’.* In the vicinity of his camp he 
noticed a strong southerly current. A brisk northerly wind swept 
through the channel, but no ice was visible. At four o'clock in the 
afternoon of the 26th the travellers retraced their steps and returned 
to the vessel, reaching it on the 4th of July. 

It is probable that subsequent exploration of the Smith Sound 
region would have resulted differently if Kane had been satis- 
fied to publish the simple report of Morton, from which the above 
account has been taken. The same might be said if an excellent 
paper by Rink had received due weight (see Journal of the Royal 
Geographical Society, vol. XX VIII., on the discoveries of Dr. E. K. 
Kane, 1853-55, by Dr. H. Rink). Kane, with an adventurcus tum 
of mind, which may be recognized on évery page of his narrative, 
clothed the observations of Morton with adventitious colors, which 
has led uncritical minds to accept this account literally. It would 
be unjust in the extreme not to acknowledge his merit. But it 
certainly was not an important gain to geographical science to have 
him proclaim the existence of a polar sea, kept open by the warm 
waters of the Gulf stream. 


* Kane placed Cape Constitution, which is scarcely five miles north of Cape 
Independence, in latitude 81° 22’ N., almost twenty-two miles farther north 
than he was justified. Morton, on his northern journey, took astronomical 
observations and kept an itinerary in which he noted the estimated distances 
travelled. Instead of using the former, Kane took the mean of the two, thereby 
giving rise to various errors; for, a person not very much experienced in 
Arctic travel will invariably overrate his distances. 

Five years after Kane’s narrative had been published, the Smithsonian 
Institution issued a volume containing the astronomical observations made 
during the expedition, whereby the original chart was greatly changed. (Com- 
pare Physical Observations in the Arctic Sea, by E. K. Kane, reduced and dis- 
cussed by C. A. Schott, Washington, 1859-1860). 


How far the final positions given therein are correct, we shall see hereafter. 
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Kane, in his official report to the Secretary of the Navy, gives the 
following summary of the geographical results hitherto obtained by 
his different sledge-expeditions : 

“1, The survey and delineation of the north coast of Greenland to 
its termination by a great glacier. 

“9, The survey of this glacial mass and its extension into the new 
land named Washington. 

“3, The discovery of a large channel to the northwest, free from 
ice, and leading into an open and expanding sea, equally free. The 
whole embraces an iceless area of four thousand and two hundred 
miles. 

“4, The discovery and delineation of a large tract of land forming 
the extension northward of the American continent. 

“5. The completed survey of the American coast to the south and 
west as far as Cape Sabine, thus connecting our survey with the last 
determined position of Captain Inglefield, and completing the circuit 
of the straits and bay heretofore known at their southernmost opening 
as Smith Sound.” 

The discoveries of subsequent expeditions to Smith Sound will 
furnish us the means of testing the correctness of this statement. 

With Morton's sledge-journey the geographical labors of the 
expedition may be considered as closed. Only a few unimportant 
discoveries were made after that, but we must record a chapter rich 
in disasters, sutferings, and daring deeds. The vessel was provisioned 
for only one year and a half; and yet at the expiration of a twelve- 
month the brig was still fast in the ice. On the 12th of July, Kane, 
accompanied by a small but picked crew, started ona boat-journey to 
inform the commander of the English squadron of his condition. He 
counted on the presence of an English vessel in the vicinity of Beechy 
Island, near the entrance to Wellington Channel, a distance of more 
than four hundred miles. On the 6th of August he returned to the brig, 
but without having accomplished his object. The heavy pack south 
of Cape Parry had frustrated every effort. There was no prospect of 
freeing the vessel during the year 1854, and he at once commenced 
making preparations to winter a second time. This required more 
than ordinary courage and devotion; for, the provisions and fuel had 
almost been consumed and the resources of the country were extremely 
scant. Besides, the health of the party had sensibly declined ; their 
physical energies were weakened. Only fifty gallons of seal oil had 
been saved from the summer’s hunt; the dried fruits seemed to have 
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lost their efficacy, and the store of molasses was reduced toa minimum, 
A single apartment was bulkheaded off amidships as a dormitory and 
abiding-room for the entire crew ; and a covering of moss, gathered 
with great difficulty from the frozen cliffs near the harbor, enclosed it 
like a wall. A similar cover was placed on the deck. The explorers, 
as far as possible, adopted the habits of the natives; they dressed 
entirely in skins, and organized daily hunting-parties which were 
hardly ever successful. The nearest winter settlement of the Eskimos 
at that time was about seventy-five miles distant by dog-journey ; 
but, nevertheless, the ice-bound crew of the Advance entered into 
regular communication with the good-natured natives, from whom 
they now and then obtained some bear-meat, seal, and walrus, which 
were eaten raw. A small party of the crew, who, towards the end of 
August, had made an attempt to reach one of the Danish settlements, 
returned to the vessel after more than three months of intense suffer- 
ings. The noble commander gave them a brotherly welcome and 
shared with them what remained of the stores, although at the time of 
their leaving the brig to seek more genial surroundings he had allotted 
to them already more than cold prudence would have dictated toa 
man less generous than Kane. 

After the gradual return of daylight the commander finally deter- 
mined to abandon his vessel. Scurvy, with varying phases, had pre- 
vailed among the heroic little band. For many days Kane and one of 
the officers had been the only persons able to carry on the daily work 
and to attend upon the sick. They were even deprived of the 
services of the surgeon, whose frost-bitten toes had to be amputated. 

The organization for their escape was matured with the greatest 
care. Three boats—two of them whaleboats twenty-four feet long, 
and a light cedar dingy of thirteen feet—were supplied with runners, 
cut from the cross-beams of the vessel, and bolted, to prevent them 
from breaking. These runners were eighteen feet in length and shod 
with hoop-iron. No nails were used in their construction; they were 
lashed together, so as to form a pliable sledge, and upon it the boats 
were so cradied as to be removable at pleasure. Another sledge, 
with a team of dogs, was reserved for carrying the stores, and also 
for the transport of the sick, four of whom, on the 18th of April, were 
still unable to move. About thirty-five miles southward of the brig 
there was an old deserted Eskimo hut. This was fitted up to serve 
as an entredepét of stores, and as a wayside shelter for those of the 
party who were already broken down or who might yield to the first 
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trials of the journey. The cooking utensils were very primitive. 
They were made of an old stove-pipe, and consisted of simple soup- 
boilers, enclosed in a cylinder to protect them from the wind. A 
metal trough filled with fat and provided with wicks of moss and 
cotton canvas formed the stove. The provisions, with the exception 
of tea and coffee and a few small stores for the sick, consisted exclu- 
sively of melted fat and powdered biscuits. They were packed in 
water-proof bags, adapted in shape to the sheer of the boats, and in no 
case rising abov. the thwarts. 

The clothing was limited to a fixed allowance. Moccasins for the 
feet were made of woollen carpeting, and numerous changes of dry 
blanket-socks were kept for general use. For bedding, to the few 
buffalo robes left were added eider-down coverlets. Varied experi- 
ence gained on former trips had taught the leader that, next to diet 
and periodical rest, good bedding and comfortable foot-gear were the 
most important things to be considered. 

Kane himself transported the sick and the invalids, besides the re- 
serve of provisions. The first load of stores was carried south in 
April, by the only dog team at the disposal of the party ; and on the 
15th of May the invalids were removed. By the middle of June all 
the disabled men and some twelve hundred pounds of stores had in 
this manner been transferred by a series of journeyings equal in the 
aggregate to a distance of eleven hundred miles. Two days later the 
sledge-boats left the vessel, dragged by the officers and men. The 
natural history collections were also carried as far as the sick station 
at Anoatok, but the weary travellers had to abandon them there for 
want of room. It was only with the utmost difficulty that they could 
carry the chronometers and such magnetic and meteorological in- 
struments as might allow them to verify the observations made in 
winter-quarters and at different other stations. The more bulky 
apparatus, as well as the library, had to be left behind. Only the log 
of the vessel and the various documents of the expedition could be 
given a place in the boats. The distance made good during the first 
week was scarcely fifteen miles, and, although the rate of transportation 
was afterwards increased, it never exceeded three and a half miles a 
day over the ice, involving from twelve to fifteen miles of actual hard 
travel. To sustain the party, Kane found it necessary to return from 
time to time to the vessel, and to make dog-journeys to the southern 
settlements of the Eskimos. The last visit to the brig was on the 8th 
of June, for the purpose of procuring some pork to serve for fuel. 
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She was then in the same position as when abandoned on the 17th of 
May: “the same ice was around her still.” 

In the effort to liberate one of the sledges, which had broken through 
the decayed ice, Ohlsen, the carpenter of the party, received such 
serious internal injuries that he died on the 12th of June. He was 
buried on Littleton Island, opposite a cape now bearing his name, 

Assisted by the friendly Eskimos, the party reached the margin of 
the floe six days later. During thirty-one days they had walked three 
hundred and sixteen miles, and had dragged their boats over eighty. 
one miles of rough, unbroken ice. The passage to Hakluyt Island 
was open, but as far as Cape York they met with nothing but solid 
pack, hanging around Murchison Sound and stretching to the west. 
ward. Passing over the solid land ice, they advanced only one hun- 
dred miles between the 20th of June and the 6th of July. On the azst, 
Cape York was finally doubled, and, finding no natives, the explorers 
made immediate preparations to cross Melville Bay. Up to the 26th 
they followed the margin of the fast floe, resorting only twice to 
portage. 

On the 6th of August, eighty-three days after they had left their 
desolate winter-quarters, they reached Upernivik, welcomed by the 
hospitable Danish officials, who provided for all their wants. They 
had already taken passage on board of the Danish trading-brig 
Marianne, to be landed at the Shetland Islands, when, touching at 
Disco, they were met by the vessels sent in search of them by the 
government. These, the United States barque Release and the steamer 
Arctic, commanded by Lieutenants Henry Hartstene and Charles C. 
Simmes, had penetrated as far north as 78° 32’ and had then fallen in 
with a band of Eskimos, who informed them that Dr. Kane, in com- 
pany with his interpreter and seventeen others, had gone south in 
their boats. On the 11th of October, 1852, both vessels anchored at 
New York, restoring the explorers to home and friends. 


The next expedition sent out to explore Smith Sound was likewise 
due to American enterprise. It was commanded by Dr. Isaac |. 
Hayes, who, as Kane’s surgeon, had fully shared the fortunes of the 
Advance. Aftet five years of incessant work in the attempt to arouse 
the interest of the public for the continuation of Arctic exploration, he 
finally succeeded, by the help of warm personal friends and scientific 
societies, in fitting out and provisioning the schooner United States, a 
craft of only 133 tons burden. With the intention of completing the 
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surveys so ably begun by Inglefield and Kane, he combined the pur- 
pose of attempting to reach the pole itself by way of Smith Sound, 
which he considered “one of the most promising gateways to the 
Open Polar Sea.” 

On the 6th of July, 1860, the vessel left Boston harbor with a com- 
plement of only fifteen persons, including the commander. Having 
crossed the Arctic circle on the 30th, they sighted the coast of Green- 
land on the following day in the latitude of Disco. Six days later 
they were at anchor at Proven, a small Danish colony, where they 
expected to purchase the necessary dogs ; but, being unable to do so, 
they pushed around to Upernivik, where they arrived on the r2th of 
August. Here the explorers buried the ship’s carpenter, who had died 
of apoplexy during the previous night, and procured a number of 
strong dogs and six additional persons, half of whom were natives. 

The colony was still in sight when the vessel encountered a line of 
icebergs of various shapes and dimensions. ‘They seemed to be end- 
less and numberless, and so close together that at a little distance they 
appeared to form a solid wall; but they were passed in safety. On 
the 21st a stop was made at Tassuissak, the northernmost settlement, 
inhabited by a few white men, and situated in latitude 73° 21’ N., 
longitude 56° 5’ 7” W., and about one hundred and sixty miles 
north of Hammerfest, the w/tima thule of civilization in the northern 
hemisphere. The commander intended to spend only a few hours at 
the place, but while the men were searching for sledge-dogs, a large 
quantity of ice closed the mouth of the harbor. Finally, on the even- 
ing of the next day the tide carried off the pack, and shortly after- 
wards the little schooner passed Cape Shackleton and the Horse’s 
Head, and shaped her course for Melville Bay. By eight o’clock in 
the morning of the 23d of August, Wilcox Point was clearly in view, 
and the Devil’s Thumb showed itself, partly hidden by floating 
clouds. 

There was scarcely any ice in sight, except a few bergs with water- 
worn sides and rugged pinnacles. Melville Bay, apparently open, 
spread itself before the explorers. Up to that time a light wind had 
been blowing from the eastward, setting the pack toward the Amer- 
ican side ; a heavy swell was soon noticed, coming from the south and 
accompanied by a blinding snowstorm. The air was so thick that one 
could not see to a distance of ten yards, and it blew half a gale; still 
the schooner’s head was pointed toward Cape York and the vessel 
wenton her way under close-reefed sails. When it cleared again 
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the vessel lay becalmed not far from the centre of Melville Bay ; the 
sea was dotted with icebergs, but there were no fields in sight. A 
quantity of the latter mixed with loose pack was met at noon of the 
25th in latitude 75° 53’ N., but was successfully passed. Fifty-five 
hours after the explorers entered Melville Bay, they found themselves 
in the North water, standing close in under Cape York, with its snow- 
crowned highlands. A careful lookout was kept for natives. Passing 
along the coast within a rifle-shot’s distance, the explorers soon noticed 
a group of human beings making signs to attract attention. A boat 
was lowered and a party landed to communicate with these Eskimos, 
Hans, whom Kane had taken on board his vessel in South Greenland, 
and who had deserted the brig to live with the wild Itah tribe, was 
among them. He instantly recognized Hayes and Sonntag, who had 
been the astronomer of Kane’s expedition. Hans was accompanied 
by his young wife with a babe in her hood, and by several members 
of his family. He was anxious to leave his self-imposed banishment, 
and Hayes took him with his wife and child on board the schooner, 
which was reached early in the evening. 

The wind having freshened, they set sail, and at eight o'clock were 
abreast of Booth Bay, the winter quarters of the small party who had 
left the Advance in 1854, and, led by Hayes, had made the fruitless 
attempt to reach one of the Danish settlements. Soon afterwards 
the sky became overcast, more heavy snow began to fall and the 
wind died away. Passing Whale Sound outside of Hakluyt Island, 
they sighted the entrance of Smith Sound on the morning of the 27th, 
and found a passage through the pack near the shore, off Cape 
Saumarez. Cape Alexander was reached without any difficulty, but 
not so the coast of Grinnell Land, towards which they now were 
standing. Large masses of ice were drifting down the sound before 
a northeasterly wind. Many of the floes were from two to ten feet 
above the water; the ice seemed to be interminable; not a single 
lead could be discovered in the direction of Cape Isabella. 

Now, the northeast wind grew to a gale, and compelled the vessel 
to seek shelter near the shore. Not until three o’clock on the morning 
of the 30th did they come to anchor in a little cove near Sutherland 
Island. The stern of the vessel was swung round and moored toa 
rock, but the hawser parted, under the influence of a violent squall, 
and the schooner was lying to her bower and kedge with thirty 
fathoms of chain. After the gale had abated, the sea, from an eleva- 
tion of 1200 feet, appeared to be free from ice along the shore as fat 
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as Littleton Island, from which the pack stretched out over the North 
Water as far as the eye could reach. There also seemed to be 
open water about Cape Isabella, while beyond the cape the ice was 
solid. 

The night of the 31st closed upon a day of disaster. The schooner 
was dragging her anchors; while the bower was saved, the kedge 
caught a rock. In a critical moment the hawser parted and the 
schooner was driven upon some bergs grounded astern. The stern 
boat was crushed, the bulwarks over the starboard-quarter were stove 
in, and, the schooner’s head swinging round, the jibboom was carried 
away. The bowsprit and foretopmast were both sprung. But the 
vessel at last escaped, and under bare poles scudded before the wind. 
Shortly afterwards, when the pack and a vast number of icebergs 
came in sight, the explorers made sail ; but the mainsail was blown 
away as soon as it had been set. They had before been blown out 
of the sound, and now this happened again. In the attempt at 
wearing the schooner, to avoid an iceberg, the fore-gaff broke, and, 
unable to carry anything but a close-reefed staysail, they found 
shelter near Cape Alexander. 

Undaunted by these failures, Hayes, during the next two days, 
repaired damages, and again pushed northward. The southern 
margin of the pack had remained unchanged, but there was some open 
water between Cape Hatherton and Littleton Island. There the 
vessel entered the ice. After proceeding ten miles in a northwesterly 
direction; the channels closed up under the combined influence of a 
south wind and strong southerly current. The vessel fought nobly 
against the floes, which were pouring down the sound, but with little 
success, although all possible sail was crowded on. Owing to the 
accident to the topmast she could not carry any topsail, and there- 
fore would work only slowly in stays. The danger of being nipped was 
great. In wearing round without having sufficient room, her star- 
board bow almost struck an ice-field a mile in width. Escape was 
impossible ; so the helm was put up that she might take the shock 
squarely on the fore-foot, and when the collision took place the bows 
were deprived of their strong iron sheathing, and the cut-water flew 
in splinters. Clear of the floe, the schooner came again to the wind, 
and, through a narrow lead, emerged into one of the broader spaces 
ofopen water. Hayes was bound to get a clutch on Cape Hatherton 
as long as the vessel would float ; but fate was against him. The ice 
closed in with the land, and the explorers were fast losing ground, as 
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before. Ere an hour had elapsed the schooner was fairly beset. She 
had been worked into a triangular space, formed by the contact of 
three fields, which now closed upon her like a vice. The deck. 
timbers were bowed up, the seams of the deck-planks opened, and 
her sides threatened to give way. Finally the ice hummocked under 
her bilge on the port side and lifted her partly out of water, 
During eight anxious hours she was kept in this position ; then the 
ice relaxed and she gradually sank back. An inspection showed 
that the rudder was split, two of its pintles were broken off, the stern- 
post was started, and fragments of the cut-water and keel were 
floating alongside. Besides, the hold was rapidly filling with water, 

The pumps having been manned, she was headed for Hartstene 
Bay, where she anchored. After it had been found that her damages 
were not so serious as had at first bees supposed, and after the most 
necessary repairs had been made, she was again taken to sea. But 
owing to her crippled condition she had to be handled gently, 
Further progress north was now impossible. Hayes, therefore, on 
the 6th of September, turned back to Hartstene Bay and anchored 
in a small, well-protected harbor, which he named Port Foulke, 
For the position of the observatory subsequently erected he gives 
lat. 78° 17’ 39” N., long. 73° 00’ W.* 

If daring and enterprise alone could crown Arctic expeditions with 
success, Hayes would certainly have won imperishable laurels. But 
fortune refused to smile upon the harassed explorers, and notwith- 
standing all their earnest efforts they did not succeed in reachinga 
higher latitude than Inglefield had reached eight years before. When 
the temperature fell 10° below zero the crippled little schooner was 
fairly imbedded in her icy cradle. Meanwhile the cargo had been 
landed and taken to a small storehouse, built of erratic boulders found 
along the terraced beach, and roofed with sails. The hold of the 


* Latitude 78° 18’ 30” will be found to be more correct. In order to obtain 
the chronometric difference between Polaris House and Port Foulke, Mr. R. W. 
Bryan, Astronomer of the U. S. North Polar Expedition, was sent to the latter 
place on May 23d, 1873, to take some observations on the spot where Hayes’ 
observatory had stood. As it was supposed that the latitude determined by 
Hayes was correct, it was not deemed necessary to redetermine the same. 
There is, however, a set of 15 double altitudes of the sun measured under very 
favorable conditions, about 2% hours from the meridian, from which the latitude 
here given has been deduced. The observations were taken with a Gambey 


sextant, reading to 10”. 
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yessel was converted into quarters for the crew, and by the first of 
October it was ready for use. Mr. Sonntag, the astronomer of the 
expedition and second in command, with the help of his assistant, set 
up the different instruments, which now were in fair working order. 
Where Kane’s half-starved hunters had in vain searched for game, 
Hayes found it in great abundance, thé sportsmen hardly ever 
returning empty-handed. In the course of October they shot not 
less than seventy-four reindeer, twenty-one foxes, twelve hares, 
one seal, besides some thirty geese and other aquatic birds. They 
commenced the winter with a most encouraging prospect for an 
abundant commissariat, and everything looked bright and happy. 

But soon all these fair prospects were changed, and various new 
mortifications and disasters awaited the explorers. Before midwinter 
had set in, most of the dogs had succumbed to the epidemic disease 
common amongst Eskimo dogs, and whose origin and nature are yet 
but little known. This malady broke out very suddenly. Up to the 
first of December the animals had been in perfect health; and, as 
they had been fed on an abundant allowance of fresh meat, Hayes 
was confident that he could carry them through to the spring. His 
fears, however, were for a time somewhat excited by the information 
received from Hans that the Eskimos of Whale Sound and vicinity, 
with whom he had been living, had sustained heavy losses by the 
death of a great number of their animals, and the description that he 
gave of this distemper corresponded with that observed in Southern 
Greenland. But as November passed and no symptoms of the 
malady had been noticed, he was hopeful that the dogs, upon which 
a great deal of the success of the expedition depended, would escape 
the visitation. The damage that Dr. Kane had suffered by the loss of 
his teams was still fresh in Hayes’ recollection, but in this instance 
the cause of death seemed apparent. Kane had fed his teams almost 
wholly upon salt meats, which, giving scurvy to the men, could 
hardly be expected to act otherwise than injuriously on the animals, 
which had been used to a diet of fresh seal meat. During the first two 
weeks of December alone, Hayes lost eighteen dogs, which left him 
with only twelve ; and these, one week later, were reduced to nine, 
and it seemed likely that the remainder of the pack would also 
die. Sonntag, therefore, volunteered to open communication with 
the Eskimos of Whale Sound, which had to be done at the earliest 
date. So he left on the 21st of Décember, accompanied by Hans, 
who drove his team. 
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A full month elapsed, and several days oi the January moonlight, 
but still the travellers had not returned. The little band on board the 
schooner had grave cause to be alarmed. Sonntag and his com. 
panion must either have met with an accident or they must have been 
detained among the Eskimos in some unaccountable manner. Hayes, 
therefore, began to devise means for ascertaining what had become of 
them. After having sent out different parties to look for tracks in the 
snow near Cape Alexander, he concluded to search in person. A 
sledge to be drawn by men was ready and laden as early as the 27th 
of January, but a gale prevented the voyagers from leaving before 
the 29th. When about to start, two Eskimos were reported along- 
side the vessel, and the interpreter of the expedition interrogated 
them at once. What he had learned was only too plainly told by his 
face; the terrible truth could not be concealed—Sonntag was dead. 

Two days later Hans returned to the schooner; some of his dogs 
had died and he had been travelling by slow and easy stages. From 
him the commander obtained a full account of the painful event. 
According to this statement, the travellers, after having rested at 
Sorfalik, set out for Northumberland Island, and when they had pro- 
ceeded about five miles, Sonntag, becoming chilled, left the sledge 
and ran ahead of the dogs to warm himself. Hans, who halted fora 
few minutes to disentangle the lines, fell some distance behind, and, 
while hurrying on to catch up, suddenly noticed Sonntag breaking 
through the young ice. He hastened to his rescue and helped him 
out of the water ; then he turned back to the snow-hut they had built 
at their resting-place at Sorfalik. As there was a light wind blowing, 
Sonntag did not stop to change his wet garments, but ran beside the 
sledge and thus guarded against danger. But after a while he rode, 
and when they reached Sorfalik, Hans found his companion stiff and 
unable to speak. Taking him to the snow-hut, he removed his frozen 
clothing, placed him in a sleeping-bag, and gave him some brandy. 
He then closed the doorway of the hut, and lighted the alcohol lamp 
to prepare some coffee and to warm the room as thoroughly as pos 
sible. But his efforts were to no purpose. The second day after 
reaching the hut, Sonntag died without having uttered a single word. 

While the purely geographical results of the expedition had been 
seriously affected by the ill-favor of the elements, the progress of the 
scientific labors became greatly impeded by the death of Sonntag, 
who, as mathematician and astronomer, justified the highest expecta- 
tions. Fortunately, he had measured a base-line in the vicinity of 
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the harbor, and had also commenced a trigonometric survey before 
the long night had set in; he had made a series of valuable pendulum 
cxperiments, and had mounted the instruments for the magnetic 
observations. But, although the work, once commenced, could be 
continued by Hayes and some of his companions, the results ceased 
to be of the same high order, for want of the directing spirit. 

The sun, which had disappeared behind the hills of the harbor on 
the 15th of October, remained below the horizon for 130 days; but 
the winter passed without any grave consequences to the health of 
the crew. Hayes had obtained a number of strong dogs from the 
Eskimos, and preparations were being made for a start northward. 
On the 16th of March he left the harbor with two sledges to examine 
the condition of the ice, in order to ascertain whether it would finally 
be better to adhere to the Greenland coast, or to strike directly across 
the sound and follow the coast of Grinnell Land. To reach Rensselaer 
Harbor seven full days were required. The cold was so intense that 
on one occasion the temperature fell to minus 684 degrees, while the 
minimum temperature at Port Foulke during the absence of the 
travellers had been only 27 degrees below zero. 

The condition of the ice was very different from what it was in 
1853-54. Then the coast-ice was smooth and the range of hummocks 
only commenced from ten to twenty miles from the shore. Now 
there was no such smooth track. Evidently the winter had set in 
while the ice was crowding upon the land; and the pressure seemed 
to have been tremendous. Numberless hummocks were piled upon 
old floes; the whole sea was one confused jumble of ice with peaks, 
spurs, and ridges separated by deep valleys; travelling was laborious 
in the extreme. Even in Rensselaer Harbor the party found a 
wilderness of hummocks at places where the ice had been perfectly 
smooth during the two years of Kane’s sojourn. 

Despite all difficulties, the journey was continued till Humboldt 
Glacier came in sight; but the ice grew worse and worse. From the 
top of a high berg, Hayes had a good view of Cape Agassiz, from 
which the trend of the great glacier appeared to be more to the east- 
ward than it appears on Kane’s chart. At the same times Hayes 
recognized the necessity of finding a more practicable route along 
the opposite coast, and, little pleased with his prospects, he returned 
to his winter-quarters. 

The main expedition north had to be delayed on account of low 
temperatures. After having established a depot of provisions and 











356 SMITH SOUND AND ITS EXPLORATION. 


baggage at Cairn Point, the explorers left Port Foulke on the evening 
of the 3d of April. The party, thirteen in number, consisting of every 
available officer and man, was provided with two sledges, drawn by 
eight and six dogs respectively. On an additional sledge, drawn by 
eight men, was mounted a twenty-foot metallic lifeboat, with which 
Hayes hoped to navigate the Polar Sea. 

The men, who had set out on their journey in excellent spirits and 
full of hope to reach the North Pole, or at least a very high latitude, 
soon became discouraged by the rapidly-increasing difficulties and 
obstacles. After several attempts to transport the lifeboat across the 
sound, it had to be abandoned at Cairn Point on the 7th of April, and 
the explorers thenceforth depended entirely on their sledges. The 
character of the route was bad beyond description; ridges of ice, 
sometimes over a hundred feet high, barred the way and had to be 
scaled. Unable to find a passage, the explorers often had to resort 
to pickaxe and shovel to make a track, only to find out at last that 
they had entered a cu/-de-sac, necessitating their turning back and 
seeking for new routes, which seldom proved better. It was more than 
discouraging, that often, after a hard day’s work, they found them- 
selves only a few hundred paces from their last night’s camp. In 
twenty-five days they had barely reached the middle of the sound, 
and this slow progress was enough to discourage the strongest. 

But Hayes was not to be discouraged. He found that, in order to 
progress, he would have to change his plan of operation. Since he 
broke camp at Cairn Point he had made, in a direct line from place 
to place, not over thirty miles, while the number of miles actually 
travelled, counting all the various twistings and turnings and goings 
and comings, could scarcely be less than five times that distance. 
So, in the course of the morning of the 28th of April, he sent the 
main party back to the schooner, and continued the journey with 
only three of his most energetic men. These were Jensen, the in- 
terpreter, shipped in Greenland, George T. Knorr, the commander's 
secretary, and John McDonald, a man before the mast. The baggage 
and stores had been placed on two dog-sledges. 

The difficulties and obstacles increased to such an extent that it re- 
quired fourteen days to travel a distance of only forty miles. Com- 
pletely exhausted, the explorers reached the coast of Grinnell Land on 
the 11th of May, and pitched camp under the imposing cliffs of Cape 
Hawks. It had required thirty-one days to accomplish this distance, 
which, in a bee line, amounts to only eighty miles. They had been com- 
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led to divide their baggage, in order to carry it on their shoulders 
over the roughest parts of the route, and to travel several times over 
the same ground. But now all hardship was forgotten; here was the 
land, and better times were expected to come. Of the eight hundred 
pounds of dog food that Hayes had taken with him when he sent 
back his men, only three hundred pounds were now left, and this 
could not last more than twelve days. After a hasty meal, the ex- 
plorers left Cape Hawks, and found the coast-ice, though not very 
smooth, much more favorable to their progress. Now and then 
their route led them between the steep clifis and an ice-barrier of 
probably fifty feet in height along the ice-foot. Without any serious 
interruption the journey was continued until the 15th, when Jensen, 
who had injured one of his legs, became quite helpless. He had to 
be left behind, and McDonald remained to nurse him. 

Accompanied by Knorr only, Hayes continued his march until the 
19th, when, according to his statement, he reached latitude 81° 35’ 
N., longitude 70° 30’ W., where further progress was prevented by 
thin ice, partly in process of dissolution. An open channel of 
water extended before him from Lady Franklin Bay to the eastward, 
and, widening, seemed to join other channels, until it was lost in an 
open sea. From an elevation of about eight hundred feet above the 
sea level, the sea had the appearance of “a mottled sheet of white and 
dark patches, these latter being either soft, decaying ice or places 
where the ice had wholly disappeared. These spots were heightened 
in intensity of shade and multiplied in size as they receded, until the 
belt of the water-sky blended them all together in one uniform color 
of dark blue. The old and solid floes (some a quarter of a mile, and 
others miles across), and the massive ridges and wastes of hummocked 
ice which lay piled between them and around their margins, were the 
only parts of the sea which retained the whiteness and solidity of 
winter.” Standing against the dark sky of the north, a noble head- 
land, Cape Union, appeared in dim outline. Hayes judged it to be 
in latitude 82° 30’ North. Nearer to the explorers, Cape Frederick 
VII. and, somewhat nearer still, Cape Eugenie were sighted and 
named. Except the coast on which the explorers stood there was no 
land visible. 

How far these statements and observations are correct we shall 
learn from the surveys of subsequent expeditions. 

Having built a cairn, in which they deposited a brief record of their 
journey to this, their northernmost point, Hayes and his companion 








358 SMITH SOUND AND ITS EXPLORATION, 


returned by hurried marches. They found the two men where they 
had left them on the ice, and, after having lost eight of their dogs, 
they reached Port Foulke on the 3d of June. Hayes had intended 
to proceed farther north with his vessel; but a careful inspection of 
the schooner showed that she would not be able to stand any rough 
encounters with the ice. He therefore concluded to bear up for the 
United States, in order to have his vessel repaired, and to return the 
following year, accompanied by a small steamer, in order to establish a 
colony at Port Foulke. The observatory, filled with clothing and 
provisions, was left standing at Port Foulke, and the metallic lifeboat 
was concealed on Littleton Island. 

The schooner left her winter-quarters on the 14th of June, and made 
a short stop on the coast of Grinnell Land, at Gale Point, about ten 
miles south of Cape Isabella, to which Hayes proceeded in a whale- 
boat. The cape itself could not be doubled, but from its summit he 
noticed that the sound was still full of ice; to attempt anything fur- 
ther with the schooner, therefore, would have been utter folly. 

Giving a summary of his experience and the advantages gained 
for the future, he makes the following statement: 

“1, I have brought my party through without sickness, and have 
thus shown that the Arctic winter of itself breeds neither scurvy nor 
discontent. 

“2. I have shown that men may subsist themselves in Smith Sound 
independent of support from home. 

“3. That a self-sustaining colony may be established at Port Foulke, 
and be made the basis of an extended exploration. 

‘4. That the exploration of this entire region is practicable from 
Port Foulke, having from that starting-point pushed my discoveries 
much beyond those of my predecessors, without any second party in 
the field to co-operate with me, and under the most adverse circum- 
stances. 

“5. That, with a reasonable degree of certainty, it is shown that, 
with a strong vessel, Smith Sound may be navigated, and the open 
sea beyond it. 

“6, I have shown that the open sea exists.” 

His heart swelled by sanguine hopes, Hayes finally left Smith 
Sound, and after a short stop at Upernivik and Disco, he cast anchor 
in Boston harbor, on the 23d of October, 1862, after an absence of 
fifteen months and thirteen days. Unfortunately, his plans were never 
to be carried out by him in person. The Civil War in which his 
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country had meanwhile been involved put an untimely end to his 
explorations. He himself entered the army as surgeon, and the 
yessel that had so nobly fought against the Arctic ice he offered to 
the government as a gunboat. 


Reviewing the results of the five different expeditions hitherto con- 
sidered, we can divide the history of the discovery of Smith Sound 
and its northern extension into three well-defined periods. First, 
the period comprising the discoveries of Bylot and Baffin; second, 
the period comprising the discoveries of Inglefield; third, the period 
represented by the surveys of Kane. These were hardly carried 
any further by his successor than the discoveries of Bylot and Baffin 
had been extended by Ross two hundred years after the little Dis- 
covery had sighted the mouth of Smith Sound. 

From the beginning of the seventeenth century to the return of 
the expedition under Hayes, adventurers and naval officers, philan- 
thropists and men of science, had more or less faithfully devoted 
their lives and energies to increase our knowledge of that portion of 
the Arctic regions. 

Fully ten years elapsed before the colors of the United States 
floated once more from the masts of a discovery-vessel in the Arctic 
regions. Meanwhile, Charles Francis Hall, born in the State of New 
Hampshire in 1821, had spent over seven years of his life in search- 
ing for the survivors of the Franklin expedition. He was a warm- 
hearted man, of large muscular frame, and of unbounded enthusiasm 
in the cause of Arctic exploration. His long sojourn among the 
Eskimos, following their own mode of life, had fitted him in every 
respect to withstand the rigors of the Arctic climate, even under the 
most unfavorable circumstances. Early in March of 1870, one of his 
friends from Ohio introduced a joint resolution in the House of Repre- 
sentatives to authorize the President of the United States to fit out an 
expedition towards tne North Pole, and to place Hall in command 
of it. Thirteen days later, on the 25th of the same month, the unani- 
mous consent of the Senate to submit a similar resolution was ob- 
tained. This resolution was referred to the Committee on Foreign 
Affairs, after having been read twice. Finally, on the 11th of June, 
the bill passed both houses, amended in such a manner that $50,000, 
instead of double that amount, was appropriated, and it was pro- 
vided that the vessel should be furnished by the government, and 
that it should be commanded by any person fitted to lead an 
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Arctic expedition.* On July 12th, the act was approved by the 
President. 

The Secretary of the Navy subsequently selected the United States 
steamer Periwinkle, a tug-boat of only 387 tons burden, which was 
rebuilt at the Washington Navy Yard. Having been newly timbered 
and her depth increased, her tonnage, when launched on the 25th of 
April, was about 400 tons. Her name was changed to Polaris, 
Commanded by Hall, she left New York on the 29th of June, 1871, 
with a complement of 23 officers and men. Besides the crew, we shall 
have to mention the Eskimo family, consisting of Joe, Hannah, and 
child—Hall’s former travelling companions. Subsequently two addi- 
tional officers joined the vessel at Disco, in Greenland, and at Uper- 
nivik the Eskimo Hans, with his wife and three children, was taken 
on board, thus increasing the number of souls to thirty-three. 

The Polaris was provisioned and equipped for two and a half years, 
Her main object was to reach the North Pole, as may be inferred 
from the following passage, quoted from the instructions, signed by 
the Secretary of the Navy: 

“ Having been provisioned and equipped for two and a-half years, 
you will pursue your explorations for that period; but should the 
object of the expedition require it, you will continue your explorations 
for such a further length of time as your supplies may be safely 
extended. Should, however, the main object of the expedition, viz., 
attaining the position of the North Pole, be accomplishe« at an earlier 
period, you will return to the United States with all convenient dis- 
patch.” ¢ 

After having left New York, the Polaris touched at New London, 
where she remained until July 3. Making sail at daybreak, she left 
that harbor, and, after having passed Rave Rock at 5h. 20m., shaped 
her course for Newfoundland, reaching St. John’s harbor near noon 
July 11, and remaining there till the 19th. The first port made in 
Greenland was Fiskernaesset, in latitude 63° 5’ N., longitude 55° 32.5’ 
W., where the vessel dropped anchor on the afternoon of July 27, and 
where she remained till daybreak of July 29. Coasting along the 
steep cliffs, Holsteinburg, in latitude 66° 57’ N., longitude 53°53.7' W. 
was reached on July 31, at ten o’clock in the morning. Thence the 


* The Statutes at Large and Proclamations of the United States of America, 
from December, 1869, to March, 1871. Boston, 1871, Vol. XVI., chap. 251, 
sec. 9, p. 251. t Narrative, pp. 31, 32 
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expedition started again at two o'clock in the afternoon of the 3d of 
August, arriving twenty hours later at Goodhaven, on the Island of 
Disco, in latitude 69° 14.7’ N., longitude 53° 34’ W. Here they had 
to await the arrival of the United States steamer Congress, a supply- 
vessel dispatched from New York. Having coaled and taken the 
stores and some sledge-dogs on board, the Polaris left Goodhaven at 
two o'clock in the afternoon of the 12th, and dropped anchor at 
Upernivik, in latitude 72° 46’ N., longitude 56° 2’ W., at half-past 
eleven the following day. She put to sea again at half-past eight in 
the evening of the 21st, and reached Kingigtok Island at eleven. 
Here she stopped for two hours to procure some additional dogs, and 
then made her way to Tassiussak, latitude 73° 21’ N., longitude 56° 5’ 
W., dropping anchor at half-past five in the morning. 

Here Hall tried to secure the services of Mr. Jensen, the trader of 
the little post, who had accompanied Hayes on his expedition eleven 
years before. But Jensen could not be persuaded to join the Polaris, 
being unwilling to leave his family. Although it was perfectly clear 
and sunny in the harbor, a dense fog outside prevented the vessel 
from starting before the 24th of August. At fifteen minutes past two 
in the afternoon the Polaris weighed anchor and steamed out of the 
harbor, although the fog had not entirely dispersed. Piloted by 
Jensen, who was assisted by a son of the chief trader of Holsteinburg, 
she was successfully steered through the somewhat dangerous pass 
with its numerous islands and sunken rocks. When these gentlemen 
left, Hall sent his last dispatches. ‘“ The prospects of the expedition 
are fine; the weather clear and exceptionally warm ; every prepara- 
tion has been made to bid farewell to civilization for several years, if 
need be, to accomplish my purpose.” Thus he wrote, full of hope 
and confidence. 

Without having met more ice than an occasional floating berg or 
some solitary floes, the Polaris found herself in latitude 75° 56’ N., 
longitude 69° 26.5’ W., at noon the next day. In less than twenty- 
four hours Melville Bay had been crossed; what most of her pre- 
decessors had accomplished by more or less severe struggles, the 
Polaris achieved without the slightest effort. 

At one o'clock in the afternoon Conical Rock was passed at a 
distance of eleven miles. It forms a steep islet of metamorphic rock, 
with almost perpendicular cliffs, bearing testimony to the former 
extent of the coast to the westward. An hour later Cape Dudley 
Digges was rounded, where, according to the instructions of the Navy 
Department, Hall was to erect a cairn and to deposit a record. 
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Ahead of us the sea was perfectly open, and, as even a short 
stoppage might have proved fatal to the further progress cf the 
expedition, Hall concluded to pursue his course. Towards the north 
the Petowak Glacier now came in sight, a dazzling ice-stream, reach- 
ing the sea. It discharges numerous bergs, of which we counted 
about sixty in the vicinity of Conical Rock. Between the glacier 
and Cape Athol the land was almost free from snow. 

About six and a half miles to the westward of this cape the cliffs of 
Wolstenholme Island rise boldly from the sea. If the cape is approached 
from the south, Saunders Island, situated a short distance to the 
northward, appears like an elongated high plateau, apparently con- 
necting Wolstenholme Island with the mainland. This illusion, how- 
ever, lasts only till Cape Athol bears about due east. Then the true 
character of the surroundings is at once revealed. The entrance to 
Wolstenholme Sound becomes visible, and on its northern shore we 
notice a conspicuous peak (Cape Abernethy ?) of an altitude of prob- 
ably 3000 feet, resembling the Matterhorn in Switzerland. Its top 
appears to be cut off in nearly a horizontal line, and it is surrounded 
by buttresses with perpendicular fronts, so that it seems as if a low 
cylinder was crowning the steep cone. Probably the latter is of 
volcanic origin, while the former seems to consist of metamorphic 
rock. 

Passing between Wolstenholme and Saunders Islands, the entrance 
of Granville Bay, with the Three Sister Bees in front, was reached 
towards eight o’clock in the evening. The watch noticed a white 
streak ahead of the vessel, stretching in an easterly and westerly di- 
rection. When reached, it proved to be a seam of half-rotten ice, 
which could be passed without much difficulty. Through a veil of 
gray vapor, like dissolving views, the Carey Islands rose in the east, 
their outlines becoming more distinct, however, after Cape Wechmar 
was rounded. The distant land to the south had sunk below the 
horizon, Cape Athol appeared like an island behind Wolstenholme 
and Saunders Island, which we had passed a short time before. 

Towards ten o’clock in the evening the vessel was abreast of Booth 
Sound, a deep bay with several ramifications; the scenery reminded 
me vividly of the picturesque shores of King’s Bay in West Spitz- 
bergen. The sound was still covered with smooth ice, evidently of 
one season’s growth; the sombre peaks and dark hills bordering its 
shores were separated by rugged glaciers. The ice extended seaward 
to the precipitous flanks of Fitz-Clarence Rock, situated near the 
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middle of the entrance. A few flat “ pancakes’ drifted slowly in a 
northerly direction under the influence of the flood-tide. The surface 
of the sea was perfectly smooth. Only now and then a dovekey, a 
kittiwake, or a solitary male eider duck was observed. We tried in 
yain to find an explanation for the scantiness of the avi-fauna. The 
season was not sufficiently far advanced to cause the birds to leave 
that part of the Arctic regions, and we did not see any migrating birds, 
although the open water was very tempting to passing flocks. 

At noon of the 27th the Polaris found herself in latitude 77° 51’ N., 
longitude 73° 44’ W. Up to this time the ice had in no instance in- 
terfered with her progress; she had approached the seventy-eighth 
parallel within a few miles. Towards the north the outlines of Cape 
Alexander became visible, while in the northwest Cape Isabella rose 
above the hazy sea, partly hidden by shifting fogs. Towards three 
o'clock in the afternoon the vessel entered Smith Sound. The look- 
out in the crow’s nest having reported no ice visible, we steamed 
ahead, with mutual congratulations, at a speed of six or seven knots. 

Since the early morning, Hans and his family had been on deck. 
We now approached the blessed shore where Mrs. Hans had first 
seen the light ; where Augustine and young Tobias, some years before, 
had roosted in the hood of their mother’s jacket, as little Susan was 
now doing ; and where the whole family, with the exception of the 
broad-faced papa, had made their first acquaintance with soap and 
water, through the kind offices of Dr. Hayes. Mrs. Hans was greatly 
excited, but her husband’s face had its usual wooden appearance. 
With the composure of a philosopher he scanned the shore with a 
spy-glass, looking for men, while little Tobias swallowed an immense 
chunk of raw beef, happy once more to behold his native land. 

On we steamed, catching a glimpse of the head of Port Foulke, the 
winter-quarters of Hayes, and then passed Littleton Island, which we 
kept on our right. Near Cape Ohlsen, which rises behind this island, 
the general trend of the coast suddenly changes from northwest to 
northeast. As far as Cape Inglefield we steamed in the direction 
of the land, but now our course assumed a more northerly direction. 
From a distance we sighted Rensselaer Harbor, where Kane had 
spent two dreary winters, and shortly afterwards we passed without 
any difficulty the highest latitude to which his struggling vessel had 
penetrated eighteen years before. The more the shores of Greenland, 
veiled by a blue haze, dwindled in the distance, the more distinctly 
the features of Grinnell Land were revealed, with its grand alpine 
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scenery, and variously-shaped mountains and peaks, indicating a 
geological formation different from the metamorphic rocks of the 
opposite coast. 

After having crossed the line of our maximum magnetic declination, 
which then was 109° W., we met the first real barrier of ice, which 
seemed to block the sound. This was towards midnight. It was, 
however, successfully passed, and the vessel reached the open water 
along the coast of Grinnell Land. At the same time a strong south. 
erly current was noticed. Early in the morning of the 28th a boat 
landed in a small bight near Cape Frazer, to see whether it could be 
used as an anchorage in case the vessel should have to turn back, 
Hall did not consider the place suitable, and in less than a quarter of 
an hour the Polaris was again under way. Shortly afterwards a 
dense fog settled on the land, completely hiding the summits of the 
peaks. Towards ten o'clock it cleared, but only long enough to 
obtain a few altitudes of the sun. At noon the Polaris found herself 
in latitude 80° 3' N., longitude 69° 28’ W. 

The coast appeared quite different from the delineation given by 
Hayes, both with regard to topography and trend. This, in connec- 
tion with the hazy atmosphere, and the comparatively great speed of 
the vessel, made it very difficult to identify the various points. In 
more than one instance we found it impossible to make the chart 
agree with the outline of the coast as it actualiy appeared. But under 
the existing conditions we could not even attempt to make a rough 
running survey. The main object of the expedition was to reach as 
high a latitude as possible, and we could not slacken our speed. So 
we contented ourselves with a panorama of the coast, drawn on a 
large scale, noting time and bearings, and the distances by two patent 
logs. 

After crossing the seventy-ninth parallel, the Greenland coast could 
either be discerned only in dim outline, or else was entirely lost 
to our view. Towards two o'clock in the afternoon we again sighted 
the shore. The grayish-blue cliffs were partly hidden by opales- 
cent, semi-transparent fog-banks, constantly changing their outlines 
and positions. The northerly breeze freshened, but the fog, instead 
of dispersing, only grew more and more dense. About three 
o'clock the velocity of the wind was 16 miles an hour. With the ex- 
ception of a calm spell of short duration, on the day when we left 
Tassiussak, we had experienced only head-winds. A sailing vessel 
could scarcely have made any progress. Full of high expectations 
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we steered towards the open Polar Sea, which, according to Kane’s 
statement, we expected to find north of Cape Constitution, and whose 
existence had been asserted by Hayes. Towards seven in the even- 
ing we sighted the cape, looming up through the fog, and in front of 
it, partially hidden by mists, we noticed Franklin and Crozier Islands, 
which served as landmarks. Without the islands we could scarcely 
have identified the place. Before the cape bore east we had already 
observed that the coast continued to trend in a northerly direction, but 
how far was impossible to tell on account of the increasing density~of 
the fog. There could, however, be no doubt that we had not to deal 
with an extensive Polar basin, for we were steaming through a nar- 
row channel, whose shores on both sides were distinctly visible. 
Cape Constitution had therefore ceased to be the North Cape of 
Greenland. 

Early in the morning of the 29th, at half-past one, the Polaris passed 
between the coast of Grinnell Land and a small island, situated in 
latitude 80° 48’ N., which was subsequently named Hans Island. 
Even at that time it was not difficult to notice that the Greenland shore 
was still stretching to the north. Towards four o’clock the fog 
began to disperse, but shortly afterwards it grew so thick that we had 
to make fast to an ice-floe. About noon it cleared sufficiently to enable 
us to take a number of altitudes of the sun, which placed us in latitude 
81° 21’ N., the approximate longitude being 64° 34’ W. Shortly 
afterwards we were under steam again, feeling our way through the 
misty atmosphere. About three o’clock in the afternoon we had 
the first glimpse of the distant land in the east, but for a short time 
only. In less than half an hour it was hidden again by dense fog. 
Towards four o'clock we passed through a narrow band of ice, consist- 
ing of fragments of moderate size and high hummocks. Since we had 
crossed the 8oth parallel, only a few bergs had been noticed, but we had 
seen floes covered with coarse névé, projecting about three or four feet 
above the water. Now and then we saw the dim outline of the coast, 
but to get a clear idea of its character was still impossible. 

During the night we were surrounded by fog, which gradually grew 
80 dense that at nine o'clock on the morning of the 30th we were 
once more compelled to make fast toa floe. This floe appeared to 
be about two or three years old, had a rugged, uneven surface, and 
was about ten miles long. Some of the hummocks with which it was 
studded were from ten to twenty feet high, but its main surface was 
not over four feet above the water. Nota single bird was to be seen. 
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The only sign of .organic life visible consisted in a few small cteno- 
phores, swimming about in a lively manner among the floating masses 
of ice. The air was saturated with moisture, the rigging was covered 
with ice, and a dense layer of hoar-frost coated the bulwarks and the 
masts. During the afternoon it snowed for about three hours, but 
when it cleared at a quarter-past seven we noticed that the snowfall 
had not extended over a great area. The southern mountains and 
hills appeared dark and naked, while the land to the east and west 
was in its full winter attire. The vessel was unmoored and we steamed 
slowly ahead. To our right the lofty cliffs of the newly-discovered 
land came into view, and before us opened a wide bay, subsequently 
named Newman’s Bay, the head of which could not be discerned from 
the crow’s-nest. Never before had the keel of a vessel ploughed the 
sea which was now being traversed by the Polaris. Towards eight 
o'clock the ice increased in quantity, but as far as we could judge it 
consisted only of broken floes and hummocks; not a single berg was 
to be seen. Some of the fields were discolored by mud. The ice 
was setting south with increasing rapidity. At 8h. 56m. Hall attempted 
to land in a small bay. He used one of the whale-boats, but owing 
to the swiftness of the current he found it impossible to make the 
shore. Afterwards he tried it again, but with the same result. He 
therefore named the bight Repulse Harbor. 

Following the open leads in various directions, we steamed ahead 
till half-past eleven, when we were again overtaken by a dense fog, 
which forced us to make fast to an ice-field. Toward midnight the 
current reached its maximum velocity of about four knots. The moon 
was almost full (29d. 18h. 20.8m.); it was probably the time of spring 
tide, and the velocity of the constant current was evidently increased 
by the influence of the tidal current. The set was towards the south, 
but it was impossible then to decide whether the acceleration was due 
to the flood or to the ebb. As we did not have any fixed point to 
which to -refer the water-level, we attempted in vain to find out 
whether the tide was rising or falling ; moreover, the sounding-gear, 
stowed in the hold, was not accessible. 

At half-past six in the morning of the 31st of August we madea 
new start, but owing to dense fog the vessel had to be moored again 
to an ice-field at 7h. 50m. When it cleared, at ten minutes past 
nine, we continued our northerly course. We noticed more old floes 
than before ; the hummocks increased in number and the open lanes 
grew narrower. 
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Budington, the sailing and ice master, whose courage and enthusi- 
asm were not in proportion to his thirty years’ experience, declared it 
impossible to penetrate any farther. He had sung the same song 
when we first met the ice in Smith Sound, but now he harped some- 
what louder and in a higher key, and wished to turn back in search 
ofaharbor. Hall, whose whole ambition was to attain the highest 
possible latitude, opposed Budington’s views, as did every member 
of the expedition who took an interest in the enterprise. 

Itis always a disagreeable and thankless task to be compelled to dis- 
cuss the qualities of a shipmate, and to criticize his actions, but at the 
same time it is the foremost duty of the historian to be accurate and 
impartial, even at the risk of touching an exposed nerve. In order to 
secure the highest degree of impartiality I shall now refer to the pub- 
lished testimony, as given before the Polaris Board, and, furthermore, 
I shall quote my own opinion expressed at the time, during a consul- 
tation held on the bridge of the Polaris, as repeated by Budington 
himself before the said Board. Budington’s statement is as follows: 

“Hall held a council with the officers, Dr. Bessels and myself, and 
the others,—which I have here, that was written down as it occurred, I 
believe, word for word. It reads as follows: ‘Consultation held on 
board the Polaris in regard to getting further north with the vessel, 
the vessel being on the east side, looking for a harbor. Dr. Bessels, 
Mr. Meyers, Captain Tyson, Captain Budington, Mr. Morton, and 
Mr. Chester. Doctor wanted to cross the straits to jook for a harbor, 
as being better for sledge journeys, while the east side was better for 
navigation, if we could not get further north. Mr. Morton coincided 
with Dr. Bessels. Mr. Meyer had the same opinion. Mr. Chester to 
get as far north as possible. Captain Tyson to get into harbor as soon 
as possible. Captain Budington to keep on east side as being better for 
navigation, and certainly better for sledge journeys. It was impos- 
sible to get further north on account of the pack. Go along the coast 
on the east side of the straits northward until a harbor is reached,which 
could be done in a short time. There had been seen one a few miles 
south of the present position of the vessel. It was decided by the 
commander to cross the straits. In doing so we got beset by the 
pack and drifted back about fifty miles.’ ” 

Budington continues: “That paper was written down at the time, 
and it was the same in Captain Hall’s journal, which unfortunately 
has been lost. It was left on the ice.” When asked by the Secretary 
of the Navy whether the paper was in his own handwriting, 
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Budington answered: “ No, sir; it was written by my instructions, 
It is a record of the consultation and opinions given at the time, 
written down by my instructions by Captain Hall’s clerk, perhaps a 
week after it occurred. The same thing was written down by Mr, 
Meyers in Captain Hall's journal. Captain Hall once read it to me 
from his journal and I got the clerk to write down a copy of it, which 
is this copy.””* 

Mr. Budington was not an expert in the art of writing; so 
he had the “copy written down” by Hall's clerk about a week after 
the consultation had taken place. Why he had our respective state- 
ments committed to paper I will leave an open question. The 
solution of the problem, however, is by no means a difficult one. 

It would be an injustice on my part to doubt the correctness of the 
“copy” unless sustained by the facts; but I feel compelled to state 
that we did not hug “ “he east side, looking for a harbor,’ but that 
it was the intention of the commander, and in accordance with his 
instructions, and his peremptory duty, to attempt reaching as high 
a latitude as possible. 

As a matter of justice to myself I will also quote a paragraph from 
the official narrative, published by Rear-Admiral C. H. Davis, U.S.N,, 
which reads as follows: “ Dr. Bessels was of the opinion that it would 
be much better to reach the western coast, where a passage might be 
found to the north along the land, and where sledge-travelling in the 
spring would be more practicable.”t That I was not very much 
mistaken in this opinion may be seen by consulting the results of a 
passage made by a subsequent expedition, which we shall presently 
have to consider; and that my statement could not have been 
influenced by any one on board can easily be inferred from the fact that 
I was the first person asked by the commander to express an opinion. 

Mr. H. C. Chester was the first mate on board the Polaris. Let us 
now turn to those passages of his testimony relative to the movements 
of the vessel and the condition of the ice. He says: “ On the thirty- 
first day of August, 1871, we got to the highest point we made. The 
steamer was stopped. We could see through the channel, and there 
was a water-cloud—a dense water-cloud—to the north. I mean a 
cloud that denotes open water. I think that we could have gone 
farther north from that point. It has always been my impression that 
we might have gone on. It was my watch below at the time. I heard 





* Annual Keport of the Secretary of the Navy for the year 1873, p. 447: 
t Narrative, p. 92. t Loc. cit., p. 92- 
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them sing out to the man at the mast-head, and heard the man at the 
mast-head sing out there was a lead close to the land on the east shore, 
and some one called me. I do not recollect who it was,* but some 
one called me and said that Captain Hall wanted to see me in the 
house. I went up, and when I got there the officers were all there 
and the scientific corps.”’t 

The man at the mast-head, at the time mentioned by Mr. Chester, 
was Henry Hobby, from whose testimony I shall quote the following 
passages : “T was on the lookout at that time in the crow’s-nest. 
From what I heard, all the officers wanted to go north. Captain 
Budington and Captain Tyson said it was necessary to make winter 
quarters as fast as possible. I could hear every word that was 
uttered. Captain Budington wanted to go into Newman’s Bay; 
Captain Hall and all the rest wanted to go north, with the exception 
of Captain Tyson. . . . When I was up there in the crow’s-nest, and 
they were talking about it, I could see a way for going north on the 
eastern shore, from north to about northeast.{ So far as I could 
observe there was open water. . . . There was no ice between us 
and the open water that I saw. I sung out from the crow’s-nest, 
inquiring where they wanted to go. I told them there was plenty of 
open water to the northeast. . . . Captain Budington said that we 
must make winter-quarters. These were just the very words he said. 
lasked him where he wanted me to go, and he said: ‘ Right over 
there, to Newman’s Bay.’ The ship was lying still at the time, under 
steam, and not fast; she was just lying there. There was no ice to 
stop us from going north, as far as I could see. We steamed across 
towards the west side.’’$ 

*It was William Nindemann, subsequently a member of the Jeannette Ex- 
pedition. 

tReport, pp. 480, 481. 

tIf the editor of the ‘“‘ Narrative” had studied the various documents of the 
expedition he would probably not have published the following sentence : 
“The belief appears to have been unanimous that it was impossible to advance to 
the north along the eastern side.”’ (Narrative, p. 93-) 

When I proposed to the Commander to cross the strait and to follow the 
west coast, I did so because I considered it then, as I do now, a lack of good 
judgment and an act of utter folly to shove a vessel blindly into the ice with- 
out a coast to fall back upon. In closely following the Siberian shore, Nord- 
enskiold, with comparative ease, accomplished the Northeast Passage, while 
Weyprecht and Payer actually sacrificed the Tegethoff in consequence of 
attempting to push through the ice. As another warning example the fate of 
the Jeannette can fairly be mentioned. 


§Loc, cit., p. 556. 
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Although these statements do not agree in every respect, they stil] 
tend to prove that Budington felt reluctant to proceed northward, 
That those witnesses who testified to having seen a water-sky, frost- 
smoke, or open water to the northward were correct, may perhaps be 
proved by the following table, containing some meteorological obser- 
vations made on board the Polaris during the 30th and 3ist of 
August. 

















| ? | Psychrometer. - Wind, 
e elativ Ss 
Date. | i 7 Humidity. ~ | Welocity | Distance | Weather, 
& | Dry Bulb. | Wet Bulb. | Direction. in in 
| | Miles. | 24 hours. 
eon | | 
1871. | h. | p.c | 
Aug. 30/ 7; 30.8°| 29.8°| 89.2 | N. I2 | 371.0] Fog, 
4| 29.2 28.2 | 88.8 N. 7 | Fog. 
It} 31.0 29.0 | 78.8 N. 7 | Fog. 
“ 31| 7| 288 28.0 | g1.0 | NW. 1 | 113.0] Fog. 
4| 29.2 | 285 | 92.2 | NW. 8 | Fog. 
|11} 28.8 | 280 | 91.0 oO o | Fog. 








Unfortunately, ten observations out of the sixteen made during this 
period were lost, but the above table speaks for itself. It shows clearly 
that during six hours of fog the wind was in five instances northerly, 
and that the air was almost saturated with moisture. That these moist 
northerly winds, accompanied by fog, which the Polaris experienced 
while steaming through Smith Sound, must have passed over a sea 
not entirely covered by ice, can scarcely be doubted. 

I am unable to say whether Mr. Budington took these conditions 
into account, but I state here without any hesitancy that he could not 
have had more than the most superficial knowledge of the condition 
and character of the ice at the time. A satisfactory survey of the 
surroundings can be obtained only from the crow’s-nest, but Buding- 
ton never considered it worth while to ascend the Jacob's ladder. 
To this, every impartial survivor of the Polaris expedition will testify. 
According to Budington’s judgment it was quite impossible to 
attain a higher latitude. And Hall, not being a sailor himself, was 
weak enough to yield to Budington’s views. He did this, however, 
with much reluctance. 

About two o'clock on the afternoon of the 31st of August the 
vessel was headed to the westward to cross the channel, subsequently 
named by Hall Robeson Channel. The dreary old fog set in anew, 
and at half-past five we were compelled once more to make fast toa 
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floe. When the ice opened (at gh. 25m.) on the morning of September 
tst, the vessel was again under way; but at ten o’clock she was 
moored once more to a floe about five feet above water, and probably 
not less than five miles in length. During the night an ice-cover, 
about a quarter of an inch thick, had formed on the narrow leads around 
the vessel, which now roseand sank under the influence of a gentle swell. 
A light northerly breeze set the floes and hummocks slowly towards 
the north, and the northern horizon was hidden by dark frost-smoke. 

About two o’clock in the afternoon, Hall and Chester walked 
across the floe to which the Polaris was moored, attempting to reach 
the coast of Grinnell Land. They had hardly left when the ice 
about the vessel began to move, pressing hard against her star- 
board side and causing her to heel over considerably. The pressure 
lasted, however, only forty minutes. When Hall and Chester 
returned, about five o'clock, everything was quiet. They had 
approached the coast within four miles, and from the summit of a 
high hummock had noticed a small bay, which, in their opinion, would 
have afforded a good anchorage. Unfortunately, they had not ar- 
ranged for signalling the results of their observations, or we might 
have steamed around the floe to the place. Now it was too late; for 
Chester, who went to the crow’s-nest, reported the leads to haveclosed. 

The ice remained quiet until eight o’clock, when the pressure began 
again, and became much stronger than it had been six hours before. 
It was evidently due to the turning tide, and the movement of the 
ice was accelerated by a strong easterly wind. The vessel, anchored 
to the floe with hawsers fore and aft, suffered a severe nipping; so 
great was the pressure that the lines bent to the ice-anchors parted 
under the strain. A large berg bore down upon her, piling up the 
ice in wild confusion, and at half-past ten it began to hummock under 
her bow and probably under her keel. 

Hall at once gave orders to take stores and provisions on deck. 
About eleven the force of the pressure diminished, and half an 
hour past midnight the Polaris was released from the icy grasp of the 
fields. This peace, however, was only of short duration, and at 
half-past two we were troubled even more than before. The wind 
freshened, and a heavy fog set in, entirely concealing the eastern 
coast, while the shore of Grinnell Land appeared only in dim outline. 
Shortly afterward it was hidden likewise. Between nine and ten on 
the morning of the 2d of September the pressure became heavier, 
and a portion of the stores and provisions was landed on the ice-field 
on the starboard side of the vessel. Towards 3 P. M. the ice slackened, 
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and two snow-buntings alighted on the rigging; the meteorological 
observations, which had been interrupted, were commenced again, 
At about 4 o’clock on the morning of the 4th, we had the first 
glimpse of the sun for six days, but its limb was not sufficiently well 
defined to measure the altitude. Since leaving Tassiussak only four 
observations for latitude had been obtained, and the last one, taken on 
the 29th of August, which was not very reliable, had placed us in lati- 
tude 81° 20'N. After the fog had been entirely dispersed, we noticed 
that we had drifted a considerable distance towards the south. The 
highest latitude reached was 82° 26’, according to the indication of 
the patent logs, or 82° 16’, if we make due allowance for the current, 
the velocity of which, however, could not be accurately determined. 
Never before had any vessel attained so high a latitude.* 

Towards nine in the morning some open leads formed in the 
vicinity of the vessel, and the provisions were taken back on board. 
This was accomplished in about three hours; but when the vessel 
was ready to start we were troubled by dense fog, which delayed her 
till 8.45 P. M. Steering for the east coast of the newly-discovered 
channel, the Polaris found herself close to the shore, and Hall started 
in a boat to look for an anchorage. He landed, and, unfolding the 
flag, he took possession of the country in the name of God and the 
President of the United States. Upon his return, the vessel anchored 
in ten fathoms of water, about 300 yards from the shelving beach. 
The sun had ceased to be circumpolar, but when we came to anchor 
it was still perfectly light. Two Arctic fulmars, the winged heralds 
of open water, came close to the vessel; we had not seen any of 
these birds since we had left Tassiussak, and a long time elapsed 
before we saw them again. 

After we had breakfasted, Chester went to the crow’s-nest and re 
ported water to the northward. Hall consulted with his sailing- 
master, his first mate, and assistant navigator as to the practicability 
of getting farther north in the vessel. “Captain Pudington, with an 
oath, said he would be damned if she should move from there. He 


*The Polaris can probably claim to have reached a higher latitude than 
lat. 82° 26’ N.; another revision of the day’s work results in lat. 82° 29’ N. 
but positions obtained by dead reckoning cannot lay much claim to accuracy. 
On a subsequent occasion (June jzoth, 1872), Mr. Meyer observed the lower 
culmination of the sun at Repulse Harbor, which gave lat. 82° 9’ N., but probably 
the Polaris was more than nine miles to the northward of the small bight when 
she reached her highest latitude. Latitude 82° 24’, the mean of the three 
different observations, is probably more accurate. 
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walked off, and Captain Hall followed him, and they had some con- 
versation together.” * 

Both Chester and Tyson, who had had a great deal of experience in 
the ice, tried to convince the commander that a higher latitude could 
be reached, as may be inferred from their respective testimonies ; but 
Hall, influenced by the sailing-master, gave orders to land the stores 
and provisions. The honor of the flag, the success of the expedition, 
were thereby sacrificed to the whim of a single individual, whose 
moral courage, at his best, was mostly at low ebb. 

The anchorage of the Polaris was subsequently named by Hall, 
Thank God Harbor, and a large iceberg to seaward, which was 
supposed to protect the vessel from the pressure of the floes, received 
the high-sounding name of Providence-berg. Without much delay 
the observatory was erected on the most suitable spot we could find, at 
an altitude of 34 feet above the sea-level; and Hall, assisted by Bryan 
and Meyer, commenced to make a survey of the surrounding country, 
which consisted of a gray, slaty limestone belonging to the upper 
Silurian, as was shown by the various fossil corals it contained.t 

Shortly afterwards, Eskimo Joe, while on one of his hunting expedi- 
tions, discovered tracks of musk oxen. His report filled us with pleas- 
ure and surprise, for we never expected to find this animal alive in these 
high latitudes, although some sub-fossil specimens had been discovered 
by Kane near Van Rennselaer Harbor, and the German Expedition 
under Koldewey had killed some in East Greenland. Chester and 
myself, accompanied by the two natives, were sent out on a sledge 
journey to reconnoitre the interior of the country and to look for this 
rare game. We left the vessel on the 18th of September, and returned 
on the 23d with one young female animal, the only specimen seen, 
although we had noticed numerous tracks. From the top of a moun- 
tain about 2000 feet high, subsequently named Mount Chester, we 
had a good view of the country and could study its topography. 
We could see the terminus of Newman’s Bay and the ice-cap cover- 


*Report, p. 299. In the “Narrative” we read on p. 105: “But not relying 
wholly upon his own judgment and experience in ice-navigation, Hall again 
consulted, separately, his sailing-master, assistant navigator, and mate, as to the 
practicability of attempting to get farther north on the vessel. He came to the 
conclusion that such an attempt would be injudicious.” 

tin the “Narrative,” p. 331, these inoffensive animals are degraded to 
plants, as may be inferred from the following sentence, which is one of the few 
in the book touching upon scientific subjects: ‘ They were the only vegetable 
fossils that had been discovered by the expedition and were very fine specimens. 
They looked liked petrified pieces of sugar-cane or bamboo.” 
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ing the greater part of the land, with the glaciers discharging jp 
Petermann’s Fjord, whose high precipitous cliffs we could trace for a 
long distance. 

After the return of the first sledge-party Hall himself decided to 
undertake a journey to determine how far north the land on the east 
side of the channel extended. Accompanied by Chester, Joe, and Hans, 
he left with two sledges on the afternoon of the 12th of October. The 
party proceeded overland, and they reached lat. 82° 3’ N., long. 61° a0! 
W. There on the high cliffs north of Cape Brevoont, Hall erected a 
cairn in which he deposited a dispatch addressed to the Secretary of 
the Navy, stating that “the mountainous land will not admit of our 
journey further north, * * From Cape Brevoort we can see land 
extending on the west side of the strait to the north 22° west, and 
distant about seventy miles, thus making land we discovered as far 
as latitude 83° 5’ north. .There is appearance of land farther north, 
and extending more easterly than what I have just noted, but a 
peculiar dark nimbus cloud hanging over what seems may be land pre- 
vents my making a full determination.” 

Shortly after one o’clock in the afternoon of the 24th of October, the 
party was back on board the Polaris. Hall, who had been exposed to 
low temperatures, went to the warm cabin without taking off his 
heavy fur clothing, and drank a cup of hot coffee. Shortly afterwards, 
he had an attack of apoplexy, to which he succumbed at 3.25 on the 
morning of the 8th of November, after having shown for several days 
the most unmistakable signs of serious mental derangement. At eleven 
on the morning of the roth he was buried, about a quarter of a mile 
south of the observatory. 


It was not an easy task to reconcile the discoveries made by Kane 
and Hayes with those of the Polaris, and after Hall had seen from 
Cape Brevoort that the land on the west side stretched far to the 
northward, this question became even more complicated. 

Kane, as mentioned before, used the observations of Morton to 
show the existence of an open Polar sea north of Kennedy Channel. 
Hayes, instead of contradicting the report of his predecessor, not 
only confirmed it, agreeing to all his views, but also arose as its ardent 
defender, publishing the narrative of his expedition under the title 
“The Open Polar Sea.” Morton fancied he had seen this open Polar 
Sea from the northwest coast of Greenland, and Hayes claims to have 
observed it from the opposite coast, that is, from the east coast of 
Grinnell Land. 








—_— 
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From page 349 of his book I quote the following passage : 

“ Suffice it here to say that all the evidences showed that I stood 
upon the shores of the Polar Basin, and that the broad ocean lay at 
my feet; that the land upon which I stood, culminating in the distant 
cape before me, was but a point of land projecting far into it, like the 
Ceverro Vostochnoi Noss of the opposite coast of Siberia ; and that 
the little margin of ice which lined the shore was being steadily worn 
away ; and within a month the whole sea would be free from ice, as I 
had seen the north water of Baffin Bay, interrupted only by a moving 
pack drifting to and fro at the will of the winds and currents.” Hayes 
made these observations on the 19th of May, 1861, from a point that 
he locates in lat. 81° 35’ N., long. 70° 30° W. He supposed that his 
radius of vision comprised sixty miles. Why then did he not see 
from Cape Lieber, the summit of which he claims to have climbed, the 
opposite coast discovered by the Polaris only a few miles to the east- 
ward ? . 
Whoever attempts to analyze critically the sledge-journey made by 
Hayes, and tries to compare the results obtained with the astronomical 
observations taken by Hayes while under way, will be puzzled by 
many contradictory statements not easily accounted for. His narra- 
tive shows that his most northerly camp was established on the 18th 
of May (p. 348), while, according to the scientific results of the 
expedition, the position of that very camp was determined astronomi- 
cally on the day before.* 

* Physical Observaticns in the Arctic Seas, by Isaac I. Hayes. Reduced and 
discussed, at the expense of the Smithsonian Institution, by Ch. A. Schott, 
Washington City, Smithsonian Institution, 1867, p. 20. 

In consideration of the importance of the fact above mentioned, I herewith 
give the original observation and its reduction, with the resulting latitude. 

Farthest Camp, Kennedy Channel, 

Observations for latitude of camp, May 17th, 1861. 

Meridian altitude of the sun. Dr. I. I, Hayes, observer. 








20 
Pocket sextant. ‘ ‘ 56° 52° Temperature = + 22°. 
Index correction . - -- 1 31 Barometer=31.0in. 53°, approximately. 
Approximate longitude, 4h. 35%m. 
; 55 2! 

Altitude . ‘ ° , 27 40.5 

Refraction—par. _- 1.8 

Semi-diameter . . . + 15.8 

Maximum altitude ‘ ‘ 27 54-5 

éat apparent noon : ; 19 26.0 





@ 81 31.5. 
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Which of these two statements ought to be accepted? There cag 
be no possible doubt as to the day when Hayes reached his highest 
latitude. The record that he deposited in the cairn at Cape Lieber 
is dated May roth, and this is confirmed on page 351 of the narrative, 
I quote besides the following passage from the same page, where he 
states, ‘‘ We arrived there after a tedious march of 46 days duration,” 
Page 295 shows that the explorers left Port Foulke on the evening of 
the 3d of April ; consequently a march of 46 days would give the date 
as the roth of May. 

So much for the narrative. But now what do we learn from the 
astronomical observations? There is no observation on record for 
position on the 19th of May, but, according to a meridian altitude of 
the sun, the result of which was latitude 81° 31’ 5” N., Hayes 
estimated the position of his most northerly point to be in latitude 81° 
35’ N. The next observation for latitude was obtained on the 2oth of 
May,* or the day after Hayes had reached his extreme northerly 
point. The computation given below locates this in latitude 79° 58.5’ N, 

The difference of latitude between Cape Lieber and Camp Leidy 
amounts to 1° 36.5’. If Hayes could have travelled in a straight line, 
this day’s march would have represented a distance of 963 nautical 
miles. But owing to the condition of the ice he could not travel ina 
straight line, and had to follow the sinuosities of the coast. Ifwe 
measure his route on Schott’s map, accompanying the “‘ Physical Obser- 
vations,” we get a distance of 132 nautical miles ; and a measurement 


* Zoc. cit. On page 20 we find the following observation: 
Camp Leidy, Smith Sound. 

Observations for latitude of camp, May 2oth, 1861. 

Meridian altitude of the sun. Dr. I. I. Hayes, observer. 


2 © 
Pocket sextant . . ‘ 61° 14’ Temperature — + 22° (about). 
Index correction : . — 1 30 Barometer= 29.7 in. at 52°, approxi- 





mately. 
59 44 Approximate longitude, 4h. 44m. 





Altitude . ° , ‘ 29 52.0 
Refraction—par. , _— 1.7 
Semi-diameter . ‘ - + 15.8 
Maximum altitude ° , 30 06.1 
6 at apparent noon ; ‘ 20 04.6 


¢ 79 58.5. 
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on Hayes’ own chart ( Zhe Open Polar Sea, p. 1) would still consider- 
ably increase that number. Supposing then that no mistake occurred, 
Hayes would have travelled at least 132 miles between the 19th and 
noth of May. 

Page 347 of the narrative contains the following passage: “ With 
the view of ascertaining how far this course was likely to carry us 
from a direct line, I walked, while the dogs were resting, a few miles 
along the shore until I could see the head of the bay, distant not less 
than twenty miles. To make this long détour would occupy at least 
two, if not three days,—an undertaking not justified by the state of 
our provisions.” To account for this great distance is almost im- 
possible; for Hayes made the above statement on the 18th of May, 
the day before he reached his extreme northern latitude. The 
route, therefore, could not have been anything but tempting. 

In default of the volume containing the astronomical observations 
made by Hayes during his sledge expedition, it would be next to 
impossible to determine the positions of his camps during the second 
week of May. His narrative throws but little light on this subject, 
and those paragraphs pretending to give exact statements are in 
direct contradiction to corresponding passages of the scientific publi- 
cation. 

Hayes unfortunately depended solely upon meridian altitudes of 
the sun to determine his latitudes, instead of measuring circum- 
meridian altitudes. If he had adopted the latter method, many of 
the doubts now resting on an enterprise that cannot but command 
our highest admiration might be removed. Certain differences 
could be explained by the supposition that Hayes accepted as 
meridian altitude an altitude of the sun measured before or after its 
culmination. In this case, considering the lower altitude of the sun, we 
would obtain a higher latitude, but at the same time the latitudes 
determined on the return journey would also be too high. 

Ifany one would study the geography of the Smith Sound region 
as established by our own observations, and the narratives of Kane and 
Hayes, without referring to the above-mentioned geographical positions 
determined by Hayes, the conclusion would be that this explorer, 
during his sledye expedition, overestimated all the distances, and 
that he actually did not cross the Soth parallel. A critical comparison 
of the charts only confirms this supposition. Kennedy Channel is 
very narrow ; it is barely possible to pass through it without seeing 
both shores. Hayes, however, claims to have seen only the west 
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coast, though the atmosphere was sufficiently clear for numeroys 
observations for position. 

I constructed a chart on a large scale, showing the surveys of Kane 
and Hayes in different colors. It is not within the compass of this 
paper to reproduce this chart, but I propose to give a synopsis of the 
results arrived at with regard to the coast of Grinnell Land north of ° 
the 8oth parallel. 

Hayes deviates but slightly from Kane. He carries the coast-line 
only a little more to the north, and represents the bays as somewhat 
deeper than they are represented by his predecessor. Maury Bay, 
the northern extremity of which Kane located in latitude 80°, Hayes 
located farther north ; and Scoresby Bay received a similar treatment, 
while the geographical position of Carl Ritter Bay remained un- 
changed. Hayes marks two small bays between Cape Black and 
Lady Franklin Bay, not found on Kane’s chart; and north of Cape 
Eugenie, in the same latitude as Kane’s Cape Murchison, Hayes 
located two more bays, hitherto not noticed. 

In comparing the chart in Hayes’ narrative with that in the Physical 
Observations, it requires considerable study to realize that both repre- 
sent the same coasts. For the sake of brevity, I will designate the 
chart in the narrative as No. 1, and that in the Physical Observations 
as No. 2. In No. 1 the mouth of Kennedy Channel is 85 miles wide, 
almost twice as wide as in No. 2, where it corresponds with Kane's 
survey, which is the more correct. Although Hayes never sighted 
the east coast of the channel north of Humboldt Glacier, he made 
various changes in its representations in chart No. 1, thus producing 
a perfect caricature of that portion of Greenland. He furthermore 
shifts the coast-line near Cape Constitution more than 20 miles to the 
eastward. In No. 1, an island is represented in Carl Ritter Bay, and 
in Lady Franklin Bay we perceive even two islands not represented 
in No. 2. In place of the extensive Petermann Bay, in No. 1, we find 
in No. 2 the insignificant Wrangell Bay, and Wrangell Bay in No.1 
is named Lincoln Bay in No. 2. 

I content myself with mentioning only the most apparent mistakes. 
The discoveries of Hayes and their graphic representation would 
appear in a still more unfavorable light if we were to base our criti- 
cisms upon the facts that the outlines of the coast of Grinnell Land 
north of the Soth parallel are almost identical on the charts of Kane and 
Hayes; that Kane’s survey of that coast is based solely on cross- bearings 
taken from the coast of Greenland, and that the coast of Greenland, as 
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represented by Kane, is located too far to the north. In changing the 
position of the base-line, those points intersected from various points of 
the base-line would necessarily also have to be changed in bearing and 
position. Where Hayes claimed to have seen his “Open Polar Sea,” 
the Polaris had discovered land—land bordering a channel so 
narrow that the coast of Grinnell Land, even under unfavorable con- 
ditions, could easily be seen in the dim light of the moon from the 
anchorage of the vessel. 

The cairn which Hayes states that he erected on Cape Lieber could 
not be found by the English expedition under Sir George Nares, as 
we shall see hereafter, and Greely also looked for it in vain. The 
only discovery Hayes might rightfully claim is that of the United 
States Sound, the existence of which had already been supposed by 
Kane.* Mr. Chas. A. Schott, Assistant of the United States Coast 
Survey, who discussed the physical observations of Kane and 
Hayes, informed me that Kane on his manuscript chart had actually 
left the sound open, and that he closed it only after the map had been 
redrawn and newly projected by Mr. Schott. 


After Hall’s untimely death, Mr. Budington and the writer held a 
consultation, according to the following paragraph of the instructions 
of the Navy Department: 

“You will give special written directions to the sailing and ice- 
master of the expedition, Mr. S. O. Budington, and to the chief of the 
scientific department, Dr. E. Bessels, that, in case of your death or 
disability — a contingency we sincerely trust may not arise — they 
shall consult as to the propriety and manner of carrying into further 
effect the foregoing instructions, which I here urge must, if possible, 
bedone. The result of their consultations and the reasons therefor 
must be put in writing and kept as a part of the records of the expe- 
dition. In any event, however, Mr. Budington shall, in case of your 
death or disability, continue as the sailing and ice-master, and control 
the movements of the vessel ; and Dr. Bessels shall in such case con- 
tinue as chief of the scientific department, directing all sledge-journeys 
and scientific operations.” 

The regular scientific observations had been fairly under way ; 
the transit instrument had been set up; and the tide gauge and 
meteorological observations, which had been made every three hours 
before entering winter-quarters, were made every hour. Subsequently, 


*Kane, Arctic Explorations, vol. I., p, 256. 
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the pendulum experiments were commenced, and also the magnetic 
observations. 

On the 21st of November, during a heavy northeast gale, accom. 
panied by a blinding snowstorm, the vessel broke out and went 
adrift. With severe shocks she was repeatedly driven against the 
floating masses of ice, but after several desperate efforts she came to 
anchor again, having brought up against the iceberg that Hall had 
named Providence Berg, and which actually saved her from being 
carried seaward. After she was again frozen in, a gale from the 
southwest, which caused great damage at the observatory and at 
the snow huts containing the magnetic instruments, set the ice once 
more in motion. The Providence Berg, our only protection, was 
forced inshore, shoving the vessel before it. If the ice on the lee side 
had been stronger, the Polaris would have been cut through or thrown 
on her beam-ends. Afterwards, the berg, which had been split in 
two, grounded and was at the point of turning over ; and when the 
tide fell still more, the stern of the vessel was some four feet below her 
bow. Not until the time of high water did she come again onan 
even keel; but she leaned against the berg with her bow perched upon 
its tongue, which was under water, and she continued to do so, listing 
in the most disagreeable manner at low tide. Along the margins of 
the old floes close by, the hummocks were piled up to the height of 
about thirty feet, and under the constant pressure the berg began 
to crumble. 

Christmas drew nigh and was duly celebrated, and the new year 
approached, but the position of the vessel remained almost unchanged, 
The sea in the channel was open; we could hear the sound of the 
waves breaking against the ice, and the grinding noise of the floes 
could not for a moment be mistaken. The propeller and rudder of 
the vessel were still buried under the piled-up hummocks, and there 
was great danger that her bow would be wrenched and broken off. 
Several attempts to free her by blasting proved fruitless. 

During the course of the winter the carpenter had made a number 
of sledges after different patterns, to be used in the spring campaign, 
provided it should be possible to undertake the proposed sledge- 
journeys. The increasing twilight now enabled us to obtain a better 
view of the character and condition of the ice. The sea was covered 
by high, countless hummocks, with scarcely any level spots 
between them, and these rugged masses were almost in constant 
motion. As a rule, the northerly winds produced open water, which 
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frequently extended to the vicinity of the vessel, while the winds from 
the opposite direction had a tendency to pack the ice. As the further 
operations of the expedition were largely dependent on the condition 
of the ice, the coming changes were closely watched from the top of a 
neighboring cape. Almost daily the man on the lookout reported 
open water. 

On the 28th of February the sun reappeared after an absence of 132 
days; on the same day Joe saw the first dovekies, and on the 14th of 
March the first snow-bunting was noticed. As we could not reason- 
ably expect to make any progress to the northward in sledges, a small 
party proceeded to the south to reach Cape Constitution in order to fix 
its position and to explore the coast. It seemed certain that the remain- 
ing work of the expedition would have to be done either by the vessel 
or by boats. The party, which was subsequently joined by Hans, 
consisted of Mr. Bryan, Eskimo Joe, and myself; we left the vessel on 
the 27th of March, and returned on the 7th of April, after having partly 
explored Petermann’s Fjord, and made a survey of the coast. Owing 
to the ruggedness of the ice and the intervening open water, Cape 
Constitution could not be reached. Afterwards, several other sledge- 
journeys of shorter duration were undertaken by Chester, Tyson, 
Bryan, and Meyer, for the purpose of making surveys and for obtaining 
game. The deck of the vessel was cleared of ice and snow, and the pre- 
parations for the boat-journey to the north were gradually completed. 

On the 24th of May the engineers discovered some three feet of 
water in the bilge; the vessel was leaking ; 


but without effect, for they were frozen. Not until the next day was 


the pumps were tried, 


she freed from water, which soon returned with an increase. The 
leak could not be discovered before the 3d of June. When found, it 
proved to be on the starboard side of the bow, near the stem, below 
the 6-foot mark. How badly the stem (which had been cracked) was 
injured, could not be ascertained, but in the course of the day a cor- 
responding crack was discovered on the port side; and as this side 
was under water, even at low tide, there was no possibility of stopping 
the leak. The iron sheathing on the starboard side, which had been 
removed to caulk the crack and lead it over, was replaced and the 
pumps had to be constantly worked. 

Notwithstanding all these difficulties, two whale-boats with the 
necessary provisions had been sledged to Cape Lupton, to take 
advantage of the first opportunity to proceed northward and to try to 
reach as high a latitude as possible. Chester, in command of one, 
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had started on the 8th of June, and had lost her on the morning of the 
gth, amidst the grinding ice. He returned on board to get the portable 
Hegeiman canvas-boat in readiness to renew his attempt. On the 
afternoon of the roth, Tyson, with his crew and myself, left in the 
George Robeson, following the various open leads, and reached 
Newman’s Bay in the course of the evening, when we were stopped 
by ice. The boat was hauled up and we camped. The ice to the 
northward was packed solid and there was no prospect of making 
any headway. In the course of the evening of the 15th we were 
joined by Chester, who once more had had a sore time. He had 
been beset and his boat had drifted to the south, but both he and his 
crew were in the best of health and full of courage and enterprise. 
We waited for open water, but our hopes and expectations were in 
vain. The ice drifted constantly to the south, except occasionally 
during the time of the spring tides, when a slow motion in the 
opposite direction could be noticed. Our sleeping-bags, notwith- 
standing the rubber blankets that formed the flooring of our tents, 
were saturated with moisture; to keep dry feet was simply impos- 
sible; Chester and his crew partook only of one warm meal daily. 
When the sky was clear, a dark cloud north of Cape Henry could 
constantly be noticed; this cloud changed its position so little that 
the tangents we had measured from our camping-place to its eastern 
and western extremities hardly ever varied by more than a few 
degrees. The apparent stability of the cloud finally led us to the 
supposition that it concealed a distant coast, to reach which was one 
of our most ardent desires. Towards two o'clock on the morning of 
the 29th, Hans suddenly arrived with a message from Budington, in 
which he stated that the condition of the vessel was at least a critical 
one, and that the boat-parties should come on board without delay. 
Hans was tired out. After he had rested for twelve hours, I accom- 
panied him on board ; we proceeded overland and reached the vessel 
after a march of thirty-nine consecutive hours. We had attempted 
to make a short cut by following one of the ravines, and finally we 
were compelled rigidly to follow its course, as it was wholly impos- 
sible to climb the perpendicular cliffs. Almost at the same time that 
I left with Hans, Mr. Meyer started to the northward and, on the Ist 
of July, reached the shore of Repulse Harbor, where he obtained an 
observation for latitude. Sorely snowblind, he returned to the camp, 
without having seen a trace of open water to the northward. 

The condition of the Polaris was indeed a critical one ; but, neverthe- 
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less, Budington had attempted twice to penetrate to the northward. 
In both instances he was stopped by heavy ice. The navigable season 
had evidently not yet commenced, and more than once the vessel was 
in danger of being lost. Tyson with the last of his crew returned on 
the 8th of July, and Chester came back on the 23d, after having made 
an attempt to return by water; but both boats had to be abandoned. 

On the first of August there was sufficient coal left for only six days 
steaming; the pumps had to be worked constantly, and Budington 
considered it his imperative duty to start south as soon as an oppor- 
tunity should offer ; but the sea to the north was still blocked. Even 
during the summer the formation of young ice had seldom ceased. 
As there was not much chance to make an early start, two of the men 
obtained permission on the 5th to proceed to Newman's Bay in order 
to get some of the instruments that had been left there in the boats. 
They returned early in the morning of the 9th and reported that they 
had seen high land in the direction where we had constantly noticed 
the dark cloud from our camp. This land was subsequently named 
President’s Land. While the two men were on the summit of Cape 
Brevoort, the refraction seems to have been very great; for, Hermann 
Siemens, one of the two, stated that Cape Union appeared so near that 
he might have been tempted to throw a stone at it. Shortly after the 
return of the men, Mr. Meyer, accompanied by one of the sailors, 
also proceeded to Newman’s Bay; but it was misty, and the high 
cliffs seen by Siemens and Krueger were not visible. 

Hans was now sent daily to Cape Lupton to report on the condition 
of the ice ‘towards the south. On the 12th of August there was con- 
siderable open water in that direction and the vessel bore up for 
home. The observatory had been filled with stores and was well 
secured. At half-past four in the evening we left the anchorage and 
steered south, following the various leads. Towards midnight we 
reached the entrance of Petermann Fjord. From there Cape Union 
was the most northerly land visible to the westward, and the low 
shores of Polaris Bay had sunk below the horizon; while an isolated 
mountain, named by Hall, Inland Island, which in its character and 
outline vividly reminds one of Heligoland, appeared like an island 
between Polaris Promontory and the southern mountains. The 
high land north of Polaris Bay appeared isolated too, when viewed 
from the deck of the vessel. Meanwhile, the ice was closely packed, 
but by dint of labor we succeeded in reaching the more open water 
towards five o’clock on the morning of the 13th. Favored by a good 








384 SMITH SOUND AND ITS EXPLORATION, 





breeze, we proceeded under steam and sail until we were stopped, at 
about nine o’clock, by impenetrable pack which compelled us to moor 
the vessel to one of the floes. The ship, following the motion of the 
ice, drifted slowly towards the south, and when at about eleven a lead 
opened, she took advantage of it ; but her progress was soon stopped. 
In the course of an hour we hardly accomplished a mile, and had to 
anchor once more at a heavy field. On the morning of the rgth 
several fruitless attempts were made to break through the pack, but 
about noon a narrow channel opened, which enabled us to get to 
Franklin Island, which was passed at a distance of three miles, 
Reaching its southwestern point, we sighted Cape Constitution and 
the gray cliffs of the John Brown Coast, of massive Silurian lime- 
stone. Steaming south, the solid pack was met with again about 
eleven in the evening; a set of circum-meridian altitudes of the 
sun placed us in latitude 80° 02’ N. Soon afterwards, the ice closed 
upon us, but from the crow’s-nest some open water to the west and 
south became visible. Up to noon of the 15th the vessel was ina 
perfectly helpless position ; then we succeeded in advancing a few 
miles to the westward, but were soon again compelled to make fast 
to a floe. All our attempts during the 16th to reach the open water 
were futile ; we were fairly beset, and the vessel continued to drift. 

As the more important details of the drift are to be considered 
hereafter, we shall not dwell upon them any longer at present. To- 
wards the latter part of September we were convinced that we should 
have to winter in the pack, and the necessary preparations were com- 
menced without delay. The leak of the vessel gave more and more 
trouble, and almost nine hundred pounds of coal were used daily to 
work the pumps; to stop the leak many plans were devised and tried, 
but all without the slightest success. A large quantity of stores and 
provisions were therefore landed on the strongest part of the ice-floe 
to which the Polaris was secured, and, under the supervision of Tyson, 
the men began to build a house of old timber and sails to serve 
as a place of refuge in case of emergency. 

The last astronomical observation made to determine the rate of 
drift of the vessel was obtained on the 12th of October, and placed 
her in latitude 78° 28’ N.; she was then close to the coast of Green- 
land ; the other data on record are not sufficiently accurate to be con- 
sidered. It considerably increased our uneasiness that on the 14th 
of October the vessel began to drift more rapidly to the southwest; 
in case she drifted out of the sound it was almost a certainty that she 
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would get in the North Water, where destruction seemed unavoidable. 
The floe to which she was moored was turning, and at times madea 
complete revolution. Far to the southeast, Northumberland Island was 
now in sight, and towards evening a stiff breeze from the same quarter 
began to blow, steadily increasing in velocity. At 5 o'clock on 
the morning of the 15th we experienced an unusually heavy snow- 
fall, which lasted three hours. After it had stopped snowing, it blew 
half a gale, which continued all day, veering through south to south- 
west, and filling the air with flying snow to such an extent that it 
was next to impossible to see more than half a ship’s length in any 
direction. ” 

About six in the evening the watch reported that the ice at the stern 
of the vessel was separating; all hands rushed on deck, and it was 
discovered that meanwhile open water had formed on the starboard 
side. She was secured to the floe by an extra hawser over the 
stern, and preparations were made to abandon her. The massive 
field which had moved off her starboard side now suddenly came 
back, exerting such a heavy pressure that the smaller masses of ice 
were piled up to the height of the rail; a few minutes later she was 
raised and thrown over on her port side. Under these conditions the 
floe offered more security than the vessel, which received such a 
severe nip that her timbers cracked with loud reports and her 
sides seemed to give way. The night was pitch dark and the snow 
was drifting before the gale. One of the firemen rushed on deck 
and reported that the ice had penetrated her sides. The order to 
land the coal and provisions on the field was carried out with surpris- 
ing rapidity. Instinctively every one seized what lay nearest to him 
and placed it on the ice. Most of our valuable collections and the 
greater part of the records of the expedition were landed. The two 
remaining boats and the scow had been lowered and carried to the 
strongest portion of the floe, where the two Eskimo women with their 
children had taken refuge. 

Suddenly the ice-anchors lost their hold, the vessel righted herself 
and drifted with increasing velocity away from the field. For a few 
moments the air became clear and the light of the full moon shone 
on a scene of the wildest confusion and terror. The solid field was 
split in various directions; we could see portions of the provisions, 
some afloat and some sinking in the cracks; while many of the crew, 
rendered desperate by the situation, attempted by jumping to reach 
larger and safer pieces of ice. Then the moon was hidden again by 
clouds and we were surrounded by the darkness as before. 
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The vessel was filling fast, and the little bilge-pump that had been 
kept going could no longer be made to suck. By burning some of 
the cabin-doors and parts of the rigging, the engineers succeeded 
in getting up steam in the little boiler; but the danger that the fire 
would be extinguished by the rapidly rising water was so great that 
those on board the vessel did not expect her to float for another hour, 
The three remaining boats were on the floe, and the masses of ice 
passing by the vessel during her drift were too small to afford any 
security. The crew was perfectly helpless, but finally the steam 
pump gained on the leak, and at daybreak we found ourselves some 
five miles off the coast near Lifeboat Cove. Chester went to the 
crow’s-nest to look out for the missing nineteen ; he examined the ice 
in the sound with our best spy-glass, but did not see any traces of 
human beings. It was the opinion of all that our poor comrades 
had perished during the struggle; but every one feared to express his 
opinion. There was now nothing left but to run the vessel on shore, 
which was accomplished with great difficulty. Shortly before noon, 
when the sun for the last time was visible over the rugged hills, the 
vessel was beached and secured with heavy hawsers to some grounded 
hummocks, about 400 yards from the shore. An examination showed 
that the whole stem below the six-foot mark was broken off, and that 
the few planks still attached were bent back to the port side. 

Preparations were immediately made to land our few remasning 
stores. The dismantling of the vessel and the building of a house 
on shore were entrusted to Chester, who, with his versatility of 
genius, accomplished the task in a remarkably short time. Some of 
the Itah Eskimos had come to visit us, and they proved valuable 
assistants. On the 24th of October we were comfortably housed, the 
engineers let the steam go down, and the wreck rapidly filled. 

The scientific observations, which for a time had necessarily been 
interrupted, were once more taken up, as far as our instrumental 
means permitted. A small observatory was erected for the transit, 
and we continued the hourly meteorological observations. 

On"the 2d of March the sun reappeared, and Chester had already 
commenced to trim the material for building two boats, which were 
finished with great difficulty and with the most primitive means on 
the 17th of May. An attempt of the writer to reach Polaris Bay on 
dog-sledges was frustrated by the obstinacy and indolence of the 
native drivers, but another trip to Foulke Fjord, for the purpose of 
studying the character of the inland ice, was successfully carried out. 
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Mr. Bryan had been at Van Rensselaer Harbor and at the winter 
quarters of Hayes to obtain observations for time, and the crew made 
various hunting expeditions, which, however, did not yield much 
game. On the 31st of May the meteorological observations were 
discontinued ; our scientific work had now come to a close. The 
valuable instruments, with a document containing a brief history of 
the expedition and the plan for our proposed escape, were securely 
cached in a cairn on the highest point of the peninsula, where Polaris 
House had been erected. 

Early on the morning of the 3d of June the two boats left ; one, com- 
manded by Budington, the other, by Chester ; only eight pounds of bag. 
gage were allowed to each man. Most of the collections saved from 
the wreck had to be left behind; we carried only our records, one 
box-chronometer, two sextants, the standard barometer, and ther- 
mometers, to verify our observations, and a complete set of meteor- 
ological instruments to be used during the voyage, the particulars of 
which I shall not here mention. The condition of the ice met with 
during the passage will be told hereafter. It suffices to state that 
the party, consisting of fourteen persons, was picked up in latitude 
75° 38 N., longitude 65° 35’ W., shortly before midnight of the 
23d of June, by the Ravenscraig, a whaler of Kirkcaldy, Scotland, 
commanded by Captain William Allen, who welcomed us with the 
warm-heartedness of a true sailor. 

Here we learned that our missing companions, Tyson and Mever, 
the men, women, and children, had all been picked up near the coast 
of Labrador in latitude 53° 35’ N. by the Tigress, a sealing vessel 
from Newfoundland. They had spent 196 days on treacherous ice- 
floes, living in snow-huts, constantly drifting southward, suffering the 
pangs of hunger and threatened witha threefold death ; but fortunately 
there was no loss of life. The events of this unparalleled drift of more 
than 1800 miles are still too fresh in our memory to be dwelt upon. 

While we were on board of the Ravenscraig, which was fairly beset 
in the ice of Melville Bay when her generous captain offered usa 
passage, a naval expedition, consisting of the ships Tigress and 
Juniata, commanded by Commanders Greer and Braine, was about to 
be dispatched by the Navy Department to bring us relief. At Lifeboat 
Cove the commander of the Tigress found our deserted hut, without 
discovering, however, the cache with our documents; but he was 
informed by the Eskimos that we had started south in boats; and 
then he continued his search in that direction. 
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After the Ravenscraig had been liberated, she stood over for Lan- 
caster Sound, which she entered early in the morning of the 6th of 
July. On the 7th, a sail was sighted, and on approach it proved to 
be the whaler Arctic from Dundee, commanded by William Adams, 
The Ravenscraig being short of provisions, Mr. Chester, the engineer, 
four of the men, and myself were transferred on board of the Arctic, 
where we found Commander A. Markham, R. N., as _ passenger, 
We accompanied our gallant skipper on his whaling cruise, which led 
us in the close vicinity of the magnetic pole, and in steaming out of 
Lancaster Sound on our way home we picked up four of those of our 
party who had been left on board of the Ravenscraig. Three others 
had meanwhile been transferred on board of another whaler. On the 
13th of November the last member of the expedition landed safely in 
New York, and after the Tigress, which had been cruising in search 
of us till the 16th of October, had also returned to the United 
States, the whole enterprise had passed into history. 

Some of the more important discoveries of the expedition will 
be mentioned hereafter, and in the course of this discussion we shall 
also see that those of the crew of the Polaris, who, after the return 
of the party, made the statement that if Hall had lived through the 
winter a much higher latitude by sledges might have been reached, 
were somewhat in error. 





While different European nations had been diligently exploring the 
frozen North, England could not be induced to participate in this 
noble enterprise. Since the return of the British squadron sent out 
in search of Franklin and his missing party, nothing whatever had 
been done by the crown in the cause of Arctic exploration, notwith- 
standing the various earnest appeals made by scientific corporations, 
like the Royal Society, and by private individuals. 

Encouraged by the success of the Polaris in reaching a high latitude, 
the Government, in 1875, finally decided to send out an expedition con- 
sisting of two vessels under Captain George Nares, the distinguished 
commander of the Challenger, in order to attempt to reach the North 
Pole via Smith Sound. The Alert and Discovery, specially built for ice 
navigation, were selected from the English whaling fleet, and a trans- 
port, the Valorous, was ordered toaccompany the vessels as far as Disco. 
Captain Nares was in command of the Alert, while Captain H. F. 
Stephenson commanded the Discovery ; the former, having a comple- 
ment of sixty-one officers and men, the latter, one of fifty-nine. They 
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left England in the afternoon of May 29, 1875, and made various 
stops at some of the Danish settlements to procure the necessary 
dogs and stores, besides two natives, one of whom was Hans, who 
had taken part in every exploring expedition to Smith Sound. 

The Alert, with the Discovery in_ tow, finally left Upernivik on the 
evening of July 22d. After several delays, caused by fog and 
dangers, the Brown Islands were passed by 4 P. M. on the next 
day, with a sea perfectly clear of ice before the explorers. A 
high and steady barometer gave promise that the calm, hitherto 
experienced after a southeast wind, would probably last for some 
time. Captain Nares therefore concluded to deviate from the track 
ordinarily followed by whaling vessels to Cape York and to pass 
through the “ Middle Ice.” After a run of sixty miles from the 
Brown Islands on a west by north course, the pack, consisting of iight, 
open sailing ice, was reached at half-past one on the following morn- 
ing. The floes were at first not more than 250 yards in diameter, and 
very much decayed, splitting easily when struck. About 6 A. M., after 
an additional run of thirty miles through the ice, the latter became closer 
and heavier, the floes at the same time increasing in size. For fourteen 
hours, during a run of another sixty miles, the ice showed almost the 
same appearance ; but at 3 P. M. on the 24th, when the channels of 
water became broader and more numerous, both vessels steered directly 
for Cape York, which was sighted at 9.30 on the morning of July 25th. 
One hour and thirty minutes later, about forty-five miles due south 
of that Cape, the dark “North Water” spread itself before the 
navigators, who had crossed the much-dreaded “ Middle Ice” in but 
thirty-four hours. 

In his official report to the Lords Commissioners of the Admiralty, 
Sir George Nares expresses the following opinion: “ At the latter end 
of July, with an open season, indicated by the main pack not being met 
with nearer than fifty miles from the land, in about latitude 73° 20’ 
and a continuous calm, to allow the northerly running current on the 
Greenland shore and the southerly running one on the western side 
of Baffin Bay to open up the ice, I believe a passage can always be 
made by a steam-vessel; but, unless this favorable combination of 
circumstances is met with, so far as the scanty knowledge we at 
present possess enables us to judge, the passage must still be said to 
be doubtful.” 

Passages like that of the Alert and Discovery are, however, of rare 
occurrence ; for, even under apparently favorable circumstances, 
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vessels in the attempt to push through the ‘‘ Middle Ice” are in danger 
of getting beset, and of being imprisoned for months, like the Fox, ip 
1857 and '58, while commanded by Sir Leopold McClintock. On such 
occasions man is powerless. There is no possibility of saving the 
vessel, when entrapped in the pack, among floating and grounded 
icebergs; and an expedition may be wholly crippled even before 
reaching its basis of operations. If the season is not too far 
advanced, and if the explorer has sufficient time at his disposal, it will 
be found safer to follow the land-ice off the Greenland coast, where jt 
is always more or less easy to cut a dock for the vessel, in order to 
protect her against the pressure of the heavy pack. 

This course had been taken four years before by the Polaris, 
under the most enviable natural conditions ; and, owing to the almost 
total absence of ice, she accomplished the transit of Melville Bay 
between the 24th and 25th of August in twenty hours and forty-five 
minutes from Tassiussak, while the Alert and Discovery needed 
seventy hours to make Cape York from the time of leaving Upernivik, 

Near Cape York the Discovery on July 25 headed for the shore 
to communicate with the natives, while the Alert proceeded towards 
the Cary Islands, where she was to be rejoined by her consort. Many 
icebergs, partly aground, were met with off the Cape, arranged in lines 
that followed the trend of the coast towards Conical Rock and Cape 
Athol. The bergs, of which a great number had also been observed 
by the Polaris at the same locality, were less numerous in the offing, 
and Sir George feels inclined to attribute this fact to the existence of 
a southerly current, which he experienced the following day while on 
his passage to the Cary Islands. This group was reached by the 
Alert early in the morning of the 27th, where a depot of provisions 
to maintain sixty men for two months was placed on the north- 
easternmost island of the group. It was high water about 5 A. M. 
of the 27th. From midnight until 2 A. M. the set of the current was 
to the northward ; at 3 A. M. it was setting towards the northeast, and 
from 4 to 6 A. M., when both vessels left, the set was southerly. 
Steaming to the eastward, meeting hardly any ice, except a few 
scattered bergs, they anchored at Port Foulke early on the morning 
of the 28th. Before the expedition left England, I wrote. to Com- 
mander Markham to have a party landed at our old winter-quarters 
at Lifeboat Cove, and to search the cache we had made there, which 
the Tigress, strange to say, had failed to discover, and to take our 
pendulum on board and have it swung in connection with that which 














SMITH SOUND AND ITS EXPLORATION. 391 


the members of the expedition were about to use. While Captain 
Stephenson explored the head of Foulke Fiord, Sir George, in com- 
pany with Markham, proceeded to the spoi. ‘ The cache was readily 
discovered, but contained nothing.” It had evidently been pilfered by 
the natives shortly after we had left Polaris House, although none 
of the objects it contained could have been of the least service to the 
Eskimos. The party found, however, three skin boats, left on the 
shore and weighed down with stones, the smallest of which was after- 
wards taken for conveyance to Cape Sabine. As the Itah natives do 
not use any boats at the present time, I think it highly probable that 
these Umiaks belonged to some of the western Eskimos, then visiting 
the Itanese ; an incident of rare occurrence. 

The morning of the 29th found the Alert and her consort sailing 
across the sound for Cape Isabella, with a northerly wind and fine 
weather, which was followed by a blinding snowstorm when they 
reached the coast. On the outer spur of the granitic walls of the cape, 
700 feet above sea-level, the explorers built a cairn, and at a lower 
elevation they deposited about 150 pounds of preserved beef and an 
empty cask, intended for the reception of any letters that might be 
brought by a vessel the next year. At 5 P. M., the wind having died 
away, they steamed to the northward for Cape Sabine. Scarcely 
twenty-four hours before, when viewed from the summit of Littleton 
Island, the sea seemed to be entirely free of ice; but now, about 
fifteen miles north of Cape Isabella, the battle with the pack already 
began. The ice consisted of large floes and broken fields; it sur- 
rounded the vessels, and extended as far north as could be seen 
from the crow’s-nest. ‘ From this date the progress was one endless 
and unceasing struggle with the ice; ever on the watch and never 
allowing a favorable opportunity to pass unheeded.” In a little 
harbor, subsequently named Payer Harbor, the vessels were detained 
for three days, watching for an opening in the ice. On the southern- 
most of the neighboring islets a depot of 240 rations was made, and 
on the summit of the outer one the expedition left a cairn with a 
notice of their movements. The pack in the offing consisted of floes 
from five to six feet thick, occasionally intermixed with heavier floes, 
but all much decayed and honeycombed. After seWeral hours of 
light westerly winds, the vessels were at last enabled to round Cape 
Sabine on the morning of the 4th of August. Bearing away to the 
westward, they steered up Hayes Sound, keeping close to the land, 
the grounded icebergs giving timely notice of shoal water. Very 
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heavy ice was piled some thirty feet high against the norther 
point of Cape Sabine. About noon the vessels opened a land. 
locked bay, named Alexander Harbor, and as the ice ahead was 
closely packed, they steered for the entrance and cast anchor. Qp 
the sth of August, the strong tides, combined with a southwesterly 
wind, opened a channel to the ‘northwest, and thereby a few miles 
were gained; but afterwards the vessels were helplessly beset, 
Twenty-four hours later they bored their way through the slacken- 
ing ice and emerged into a space of open water. 

The surveyors of the expedition soon discovered that the map of 
the west coast of the channel as drawn by Hayes was greatly in 
error. The two islands marked by him in the entrance of the sound 
bearing his name were found to be joined, as originally represented 
by Inglefield, and no inlet between Cape Camperdown and Cape 
Albert could be seen. The party of the Polaris wintering at Life- 
boat Cove had been informed by the Itah natives that Hayes Sound 
opened to the westward into a broad expanse of water, and they fully 
believed that statement, for the Eskimos are excellent topographers, 
Captain Nares is, however, of the opinion that it is landlocked, for the 
flood-tide came from the eastward, and the ebb or east-running tidal 
current was stronger than during the flood. On two occasions, how- 
ever, the ice in the offing was setting to the eastward with the flood 
tide. The future will have to decide whether Ellesmere Land is 
separated from Grinnell |.and or not. 

After various narrow escapes, and after overcoming great and unex- 
pected obstacles, the vessels on the oth tried to round Cape Prescott, 
but had to make fast to a floe; Franklin Bay was still covered with 
smooth ice of one season's growth. During the two following days 
the weather was calm, with fog and light rain. From the summit of 
Lockyer Island, about 900 feet high, some open water could be 
discerned near Cape Victoria ; but in the offing and in a northeasterly 
direction towards Cape Hawks the ice was closely packed. In the 
afternoon of the 12th it at last began to move slightly to the eastward, 
and the vessels made a new start, and at nine in the evening passed 
the imposing cliffs of Cape Hawks, where a boat was landed anda 
depot made similar to that left on the Cary group. On this occasion 
a party visited Washington Irving Island to erect a cairn, and were 
surprised to find the remains of an extremely old one. The stones 
were covered with lichens, and the structure could certainly not be 
attributed to Hayes. Again the vessels were greatly troubled by 
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ice, and blasting and cutting were necessary in order to form a dock; 
but on the 19th of August they were able to proceed, after having 
advanced not more than about ninety miles in three weeks. Cape 
Frazer was successfully rounded in the course of the evening, and 
Captain Nares could confirm that the northern and southern tidal waves 
actually meet within a few miles from the region which I had pointed 
out.* From the summit of Cape Barrow, leads of open water could 
be distinguished to the northward, partly covered by loose ice; and 
near Cape Constitution the sea was probably as open as at the time 
when Morton discovered his “Open Polar Sea.” Early on the 
morning of the 20th of August, when the ice had slackened, the ves- 
sels left their moorings at the height of sprigg-tide. The commander 
was well aware that during the present tides this would be his last 
chance to proceed, without the help of strong westerly winds ; he 
therefore bored his way through the pack for two miles. Cape 
Norton Shaw was rounded without difficulty, and Scoresby Bay was 
opened; but off Cape McClintock, while the vessels passed through a 
channel between two closing floes, they were badly jammed and 
barely escaped a severe nip. They succeeded, however, in reaching 
Cape Collinson, but then they were once more obliged to make fast 
to a floe, for the open water previously seen to the northward had 


*Markham states on page 106 of ‘*7he Great Frozen Sea,”’ that they “were 
able to confirm the observations made by Dr. Bessels of the Polaris relative to 
the meeting of two tides at or about this point. This fact materially strengthens 
the argument in favor of the insularity of Greenland, for it has been deduced 
from a series of tidal observations obtained by us, that the tide to the north- 
ward of Cape Frazer—that is, the tide in Kennedy and Robeson Channels—is 
undoubtedly the same as the North Atlantic one, and therefore flows along the 
northern coast of Greenland.” My friend Markham, when he wrote this passage 
(and also Captain Nares), was evidently not aware that I had proved the insu- 
larity of Greenland by means ot our own observations, long before the Eng- 
lish expedition returned. A copy of the paper, published at Washington, 
on the 29th of February, 1876, was sent them to London, and taken with 
the rest of the mail to Smith Sound by Sir Allen Young, in the Pandora. 
The accompanying map, with the co-tidal lines, which is reprinted in Vol. I. of 
the Scientific Results, proves that I traced the course of the tidal wave around 
the north coast of Greenland to Polaris Bay, During our daily intercourse, 
while on board the Arctic, we conversed freely upon the subject, but I then con- 
sidered the tidal wave of Polaris Bay to be of Pacific origin. When the results 
of the German expedition to East Greenland were published, and when I had 
consulted the literature on the subject, I was at once convinced of my error, 


and so stated without hesitation. 











394 SMITH SOUND AND ITS EXPLORATION, 


disappeared. Two hundred and forty rations were landed near the 
Cape; while this work was in progress, the current was observed 
to set more rapidly to the southward than had been previously 
noticed in the wider parts of the sound. Markham estimated its 
velocity at one and a half or two knots;* Sir George Nares states 
that during each flood-tide about five miles of ice drifted south, 
while during the four hours of the ebb it remained almost stationary, 
On the north side of each point of this shore the hummocks were 
piled up to a height of from 20 to 30 feet, but elsewhere hardly any 
signs of great pressure could be noticed.t After two futile attempts 
to push to the northward along the west coast, the commander 
finally decided to stand,to the eastward. Several miles of closely 
packed ice had to be broken through before they reached the middle 
of the channel, where they found some open water ; but then the wind 
commenced blowing so hard from the north that the vessels had to be 
worked to windward under fore-and-aft-sails, and the floes made 
short boards necessary. Notwithstanding all difficulties, they made 
good headway; but, on reaching Cape Morton on the morning of the 
23d, they found a solid barrier of large fields and immense hummocks, 
stretching across Hall’s Basin to the westward, and as far to the north 
as the eye could reach. While the Discovery landed two hun- 
dred and forty rations at Cape Morton, the Alert was taken to 
Bessels Bay, where in the evening she was joined by her consort. 
From the summit of Hannah Island it could be noticed that the 
loose ice met with in the channel was now drifting rapidly to the 
north before a strong southerly wind ; this was not at all encouraging, 
for, the heavy pack blocking Hall's Basin was thereby constantly i- 
creased. It was low water at Bessels Bay at 10.40 P. M.; the ebb 
current had ceased to run 40 minutes before, and at 11 P. M. the 
flood current was setting in the bay with sufficient force to swing the 
ships broadside to the wind. Early on the morning of the 24th 
Captain Nares discovered from the summit of Cape Morton a lead to 
the westward, which was speedily followed, and after severe struggles 
with the ice at Cape Lieber, the explorers reached the north shore of 
Lady Franklin Bay, and were there greeted by a herd of nine startled 
musk oxen. The commander wisely decided to leave the Discovery 
in a snug little harbor, subsequently named after their vessel, and to 
proceed north in the Alert ; the navigable season was rapidly drawing 


* The Great Frozen Sea, p. 108. t Nature, 1876, p. 29 
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to a close, and after an excellent harbor had once been secured in a 
high latitude the success of the expedition seemed certain, even if 
the advance vessel should meet with an accident. Better measures 
could hardly have been taken; the retreat of the party, in case of 
emergency, was well covered by the various depots established on 
their way north and by the vessel about to be left at Discovery Harbor. 
To strengthen the force of the Alert and to keep up communication 
with her consort, one officer and seven of her men joined the acivance 
vessel, which left Discovery Harbor on the morning of the 26th of 
August. Meanwhile the pack had set in, and the ship, trying to 
keep clear of the moving masses of ice, touched ground and hung 
for a short while. By lightening her, and lowering her boats, she 
was soon afloat again without having been damaged. In the 
course of the afternoon, a narrow lead opening, the vessel was able to 
proceed ; but at Distant Cape the solid pack was met once more, 
stretching apparently across the strait, and the Alert came to a stop. 
During the following day a light northeast wind caused the ice con- 
stantly to move to the south, except during the time of the ebb-tide, 
when it either remained stationary or set slowly in a northerly direction, 
but not with sufficient velocity to open a passage. On the 28th the 
explorers succeeded in advancing fifteen miles, but in attempting to 
push through the pack, the rudder-head, which had already been badly 
sprung, became so much injured that the rudder was almost useless, 
and the vessel was secured to some grounded ice in a small bay to 
repair damages. Cape Beechy was easily rounded on the following 
day, but the vessel had a narrow escape afterwards in doubling Cape 
Henry VII. The ice had now assumed a wholly different character; 
some of the grounded masses were estimated to have a thickness of 
from eighty to one hundred feet. They were not of glacial origin, 
but had evidently been formed on the sea; still they looked like 
formidable icebergs; they combined the character of actual floes 
and real bergs, and were therefore named floe-bergs. After a depot 
of one thousand rations for spring travelling had been landed on the 
north side of Lincoln Bay, which had been reached on the 29th, the 
Alert, at time of high water on the following day, was enabled to 
proceed to the northward. A night of anxiety was spent in the 
moving pack, for the vessel had hardly entered a promising lane when 
she was enclosed by the ice; but she succeeded in struggling back to 
Lincoln Bay. On the morning of the rst of September the ice opened 
along the mainland, and the commander, attempting to do his utmost, 
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ran to the northward before a strong gale, and about noon reached 
latitude 82° 24’ N., the highest latitude ever attained by any vessel, 
The ship had been running at the rate of at least nine knots; she 
tried to reach President’s Land, reported by the Polaris, but near 
one o’clock she was suddenly stopped by an impenetrable pack, 
Finding that the ebb-tide was setting towards the northwest along the 
land, and that the ice moved towards the shore, the Alert, which mean- 
while had been moored tosome grounded pack near Cape Sheridan, was 
taken to a more secure place. There, in latitude 82° 25’ N., longitude 
61° 30’ W., she was compelled to winter. Markham and Lieut, 
Pelham Aldrich had been sent out to examine a bay about eight miles 
to the westward, which promised to be a good harbor; but it was 
unapproachable on account of stranded ice. The anchorage of the 
Alert was fully as unsafe as that of the Polaris; her only protection 
consisted in a number of floe-bergs grounded at a distance of a couple 
of hundred yards from the shore, and more than once she was seriously 
imperilled. Fortunately, she experienced only one of those heavy 
northeast winds, which, as a rule during the winter months, form the 
greater percentage of winds in these high latitudes, and the rise and 
fall of the tide was very slight, amounting to not more than about 36 
inches, even at time of spring-tide. 

After the newly-formed ice was strong enough, the provisions and 
stores were dragged on shore, and several small sledge-parties and a 
boat were sent out to reconnoitre the coast and to establish a depot. 
The coast was found not to extend as far north as stated by the 
Polaris ; and the land reported by two of the Polaris’ crew and named 
President’s Land could not be seen. “ The sky being fairly clear,” 
Captain Nares says, “this was the first day on which we were able to 
pronounce decidedly concerning the northern land reported to exist 
by the Polaris. After a constant watch and carefully noting the move 
ments of the darkened patches, I was now with much reluctance 
forced to admit that no land existed to the northward for a very con- 
siderable distance. As seen through the light haze, the dark reflec- 
tion of the sky above the detached pools of water in the offing, in 
strong contrast by the side of the light reflected from the close ice, 
which in a great measure is similar to the bright glare reflected from 
a large sand flat, creates a very decided appearance of land where 
there is a mirage; indeed sufficiently so as to deceive many of us 
i 


when so anxiously expecting and hoping to see it. 


* Nature, 1576, p. 33. 
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On page 383 | have stated the conditions under which this land was 
sighted. It was seen only by Hermann Siemens and Robert Krueger, 
two of our most trustworthy and experienced seamen; when Mr. 
Meyer proceeded to Newman’s Bay a few days later, it was not visible, 
but he noticed the same dark land-cloud which I have described, and 
which apparently had not changed its position. The only explana- 
tion I can offer is that the men applied the variation of the compass 
in the wrong direction, and that the land they sighted is actually a 
portion of the high northern coast of Greenland; for, they told me 
at the time of their return that the distant land was so plain in view 
that they could discern its deep ravines and the various snow-patches 
covering the mountains. Unfortunately the surveys of the expedi- 
tion were lost on the ice, and the chart drawn after the return of the 
party could therefore be only an approximation. Although this chart 
was published by the United States Hydrographic Office, this office 
can not be held responsible for its shortcomings; for, the details of 
the west coast—the work of the Secretary of the Navy and his 
friends—were put in at his own private office at the Navy Department, 
to the great disgust of the late Rear-Admiral Wyman, who at that time 
was the Hydrographer of the Navy. In consulting the brief diary of 
current events, which I am in the habit of keeping, I find how bitterly 
he complained one morning “ to have to put such stuff on the chart.” 
He was then coming from the old Navy Department, holding a proof 
of the chart rolled up inhis hand. A comparison of the Polaris chart 
with the chart published by the Admiralty will easily convince us 
that the Army Fjord of the American chart can only be meant to rep- 
resent the bay between Cape Sheridan and Cape Joseph Henry. 
Every member of the expedition was convinced at the time that the 
delineation of the coast of Grinnell Land as given by Hayes was utterly 
etroneous, but owing to the loss of our material we were not justified in 
making any alterations, although most of us were positive that Hayes 
could not have been north of the 8oth parallel. To satisfy our doubts 
we longed to cross to Lady Franklin Bay to examine the cairn which 
Hayes claimed to have erected on Cape Lieber ; but, the ice being in 
constant motion, we were unable to do so. The English expedition 
did not find it, and, as we shall subsequently see, Greely and his 
party also looked for it in vain. If there, it could not have escaped 
detection, even though partly demolished, for the traces of a cairn are 
not easily obliterated. 

We shall now return to the Alert, whose commander, on the 25th 
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of September, sent Markham on a sledge journey to the north to 
establish a depot of provisions as far in advance to the northwestward 
as possible. Markham had three sledges, two of which were respec: 
tively commanded by Lieutenants Parr and May. Four days before 
his leaving the vessel, Lieutenant Aldrich had started with dog- 
sledges, provisioned for four days, to pioneer the road around 
Cape Joseph Henry for the main party. He returned on the sth of 
October, after an absence of thirteen days. From the summit ofa 
mountain about 2000 feet high, in latitude 82° 48’ N., he could trace 
the coast-line for a distance of sixty miles to the northwestward to 
latitude 83° 7’ N. Markham returned on the 14th, having succeeded 
in establishing his depot in latitude 82° 44’ N., and in sighting land 
nearly two miles further north. He had thereby surpassed the lati- 
tude reached by Parry forty-eight years ago, the highest latitude 
theretofore attained. Another party, sent out under Lieutenant Raw- 
son on the 2d, to communicate with the Discovery, returned after an 
absence of ten days, without having accomplished its object. The 
ice was simply impassable. 

On the 11th of October the sun had departed, and by the 26th the 
ship was completely housed in. On shore, the magnetic and other 
observatories were erected, and soon afterwards the officers in charge 
of the different scientific departments were hard at work. A school 
for the benefit of the crew was established; there were weekly theatri- 
cals, and the commander and his officers delivered weekly lectures on 
various topics that might be of interest or use to the men. 

When the year 1875 drew toa close, diligent preparations were 
made for the sledging campaign to take place during the forthcoming 
spring. Contrary to the experience of the Polaris, the ice in the 
channel became stationary towards the middle of November ; the last 
pools of open water seen off Cape Rawson disappeared towards the 
2oth, and no movement in the ice occurred during the winter. Merely 
a few tidal cracks outside the grounded floe-bergs could be noticed, 
and their width seldom exceeded a couple of feet, and this only at 
the time of spring tides. 

The last bird seen, before darkness set in, was a snowy owl; this 
was on the 2d of October. Animal life was scarce, “a few eider 
ducks, a family party of longtailed ducks, a few turnstones, @ 
single dovekey and a hare,” * were the only vertebrates seen neaf 


* Feilden, Motes from an Arctic Journal, p. 44. 
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Floeberg Beach in 1875, if we except some specimens of charr, a 
small land-locked salmon. During the sledge-journeys made in the 
course of autumn, Markham came across four ptarmigan; a snow 
bunting was noticed in latitude 82° 35’ N., on the 14th of September, 
and the tracks of foxes, lemmings, and ermines were discovered, but 
not the animals themselves. In latitude 82° 33’ N., Feilden found the 
skeleton of a musk-ox. 

On March 1 the sun returned after an absence of one hundred and 
forty-two days. Captain Nares, desirous of communicating with the 
Discovery, after the futile attempt made during the previous 
autumn, dispatched on the 12th Mr. Le Clere Egerton in charge 
of a dog-sledge. He was accompanied by Lieutenant Rawson, 
the officer of the Discovery who had left his vessel when the two 
ships parted company; the third member of the travelling party 
was Christian Petersen, the interpreter, who in the same capacity 
had shared the fortunes of Kane. On the second day out Peter- 
sen was taken sick. The party pitched tent, and while busy in 
preparing supper and attending the dogs, the two officers sent 
Petersen inside to shift his foot-gear and to get into his sleeping- 
bag. He neglected, however, to change his stockings, and had his 
feet severely frost-bitten, and his face and hands had suffered like- 
wise. As it was impossible to keep him warm, they made a burrow 
in a snow-bank, and, carrying him thither, they tried to warm him by 
the heat of their own bodies. The condition of the patient became 
so critical that he had to be taken back to the vessel. Subsequently, 
both of his feet were amputate? and about two months later he suc- 
cumbed to his sufferings. Egerton and Rawson, who had also been 
severely frost-bitten, renewed their attempt on the 20th of March, 
accompanied by two seamen; fully six days were, however, occu- 
pied in accomplishing the short distance that lay between the two 
vessels. 

On April 3, fifty-three officers and men—all in the most perfect 
health—left Floeberg Beach with seven sledges. Markham, seconded 
by Lieutenant Parr, with two boats equipped for an absence of seventy 
days, was to force his way to the northward on the ice, to reach as 
high a latitude as possible. They were accompanied by three sledge- 
crews, who were to follow them as long as the state of their provi- 
sions would permit. Lieutenant Aldrich, assisted by a crew under 
Lieutenant Gifford, had orders to explore the shores of Grant Land 
towards the north and west. 
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On the roth of April, Rawson and Egerton, who had returned from 
their trip to the Discovery the day after the seven sledges had left, 
started with a light sledge to mark a convenient road across Robeson 
Channel for the sledges of the Discovery, which were to explore the 
north coast of Greenland under Lieutenant Beaumont. Accompanied 
by Rawson, who had meanwhile picked a road, and by Dr. Coppin. 
ger, Beaumont left on the 20th of April. Three days later, Captain 
Stephenson arrived at Floeberg Beach from Discovery Harbor, and 
the two commanders consulted as to further steps to be taken. The 
crew of the Discovery had been well during the whole winter, and 
the temperature experienced had been almost as low as that registered 
by the Alert. Early in March the minimum temperature at Discovery 
Bay was 70.5°, and that at Floeberg Beach even 73.7° below zero, 

The Alert’s minimum temperature for twenty-four hours,” ac- 
cording to Captain Nares, “was 70.31° below zero, the Discovery's 
minimum temperature for twenty-four hours was 67.0° below zero, 
The Discovery experienced a mean temperature for seven consecutive 
days of 58.17° ditto. The Alert experienced a mean temperature for 
thirteen days of 58.9° ditto; and for five days and nine hours of 
66.29°. During February, mercury remained frozen for fifteen con- 
secutive days; a southwesterly gale, lasting four days, then brought 
warmer weather; immediately the wind fell, cold weather returned, 
and the mercury remained frozen for a further period of fifteen days.”* 

Until the latter part of May, sledge-parties were constantly coming 
and going to keep up communications and to establish depots of pro- 
visions. Lieutenant Archer had explored Lady Franklin Bay, and 
found it to be a large fjord of some sixty miles in length, with valleys 
filled by glaciers; while Lieutenant Fulford and Dr. Coppinger had 
been examining Petermann Fjord. 

On the morning of June 3, Lieutenant Parr arrived at Floeberg 
Beach with the distressing intelligence that Markham’s party was 
suffering from scurvy. They had reached latitude 83° 20’ 26” N., the 
highest latitude ever attained; they had struggled against natural 
obstacles unparalleled in the history of Arctic exploration, and had 
returned to Cape Joseph Henry. Captain Nares at once organized a 
relief-party headed by himself, which left towards midnight. Although 
Lieutenant May and Dr. Moss, in company with a seaman, made 4 
forced march, they were too late to save the life of George Porter, Gum 
ner, R. M. A., who had expired a few hours previous to their arrival. 


* Nature, 1876, p. 35. 
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When the broken-down party arrived at the ship, early in the morn- 
ing of the 14th, only five of the seventeen original members of the 
crew were able to drag the sledges alongside; the rest had to be 
carried. Markham had been absent for 72 days; his outward track 
extended to a distance of 319 miles, and his track home, to 281 miles, 
making a total of 600 miles (statute). A sounding taken at the north- 
ernmost point reached gave 72 fathoms with clay bottom ; the tempera- 
ture at the bottom was 28.8°, and that of the surface of the sea was 
only 0.3° less, while the temperature of the air was only 8° Fahrenheit. 
He had reached his highest latitude on the 12th of May, in longitude 
63° 5’ W., as measured on his track-chart. The road had been diffi- 
cult beyond description ; a great deal of their way had to be forced by 
means of the pickaxe and shovel. The surfaces of the fields “were 
thickly studded with rounded, blue-topped ice-humps of a mean 
height above the general level of from ro to 20 feet, lying sometimes 
in ranges, but more frequently separated at a distance from 100 to 
200 yards apart ; the depressions between being filled with snow deeply 
scored into ridges by the wind, the whole composition being well 
comparable to a suddenly frozen sea. Separating these floes, as it were 
by a broadened-out hedge, lay a vast collection of déris of the pre- 
vious summers ; broken-up pack-ice, which had been refrozen during 
the winter into one chaotic, rugged mass of angular blocks, of various 
heights up to 40 and 50 feet, and every possible shape, leaving little 
if any choice of a road over, through, or round about them.” * 

Similar conditions of the ice were noticed by the eastern and western 
divisions, commanded respectively by Lieutenants Beaumont and 
Aldrich. The former explored the north coast of Greenland to 
latitude 82° 18’ N., longitude 50° 40’ W.; the northeasternmost 
point sighted by him is probably situated in latitude 82° 54’ N., longi- 
tude 48° 33’ W. His party was also attacked by scurvy, and he 
had to deplore the loss of two men. After an absence of 120 days 
they arrived at Discovery Harbor on the 14th of August, and after an 
absence of 84 days Aldrich reached his ship on the 25th of June. 
The whole party suffered from scurvy ; only the commander and two 
men were able to walk to the side of the vessel. He had traced the 
northern shore of Grinnell Land to about longitude 87° W., and had 
Surveyed not less than two hundred and twenty miles of new 
coast-line. 

The breaking out of the scurvy, and the insurmountable obstacles 


* Nature, 1876, p. 40. 
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encountered by Markham during his journey over the pack, having 
fully demonstrated the futility of renewing the effort in the following 
year, Captain Nares announced his intention to abandon all further ex. 
ploration ina northerly direction, and to proceed southward as soonasthe 
ice should open. But to liberate the Alert was not an easy matter, A 
large number of torpedoes containing from 1 to 50 pounds of powder 
were used to clear a passage in order to effect an escape ; the attempt 
proved successful on the morning of the 31st of July. A fresh south- 
westerly wind had blown the ice off-shore and cleared a channel to the 
southward. Soon afterwards, Cape Joseph Henry was lost to sight, but 
at Cape Union very heavy floes interfered with the progress of the 
vessel and detained her until the next day. The passage of Robeson 
Channel was extremely perilous; it was only by a combination of 
consummate skill, audacity, and good luck that it was finally effected, 
On the third day of August, the Alert was hemmed in by ice and was 
nearly pushed ashore at the same place where, on the 29th of the 
same month of the preceding year, her damaged rudder was stripped; 
here she was detained for eight days. When liberated, on the 11th, 
she gained Discovery Harbor in the course of the evening, and the 
two ships’ companies were once more together. But Lieutenant 
Beaumont and his party were at Polaris Bay, and Captain Nares 
therefore decided to force the Alert across the channel in order to take 
the travellers on board. About noon of the 14th, Beaumont'’s party 
was discerned on the moving pack off Discovery Harbor, and early 
the next morning every surviving member of the division was on 
board. The two vessels were delayed until the 2zoth, when they 
pushed their way through the formidable floes and rounded Cape 
Lieber ; but on nearing Cape Lawrence the ice became so close that 
they had to be secured to some of the floe-bergs grounded in the 
vicinity, and could not proceed until the 22d. Reaching Cape Col- 
linson, the two vessels fouled for a few moments, but the whole damage 
done was the loss of a davit ; the boat itself was saved. The first real 
icebergs met with in proceeding south were found in Rawlings Bay. 
After having been driven back twice to Maury Bay, the Alert and her 
consort successfully rounded Cape Frazer on the 24th, and on the 
27th reached Dobbin Bay, where they were detained till the 3d of 
September. 

Meanwhile, Sir Allen Young, who had left England on the Pandora, 
had reached the mouth of Smith Sound, wishing to land dis- 
patches and letters at the depot near Cape Isabella. On the 3d of 
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August he was at Littleton Island. Twelve days later, he attained 
his highest latitude, viz., 78.45° N., in longitude 73° W., and found 
the sound filled with solid pack, stretching from shore to shore. He 
crossed and recrossed the sound looking out for any boat-party that 
might have been dispatched by the English exploring vessels ; all this 
time he had to keep his ship constantly in motion to prevent her from 
being beset. During the first week of August, the winds were invari- 
ably blowing from the northward, and large unbroken floes came 
down the sound. One with six icebergs imbedded in it was of so great 
extent that it seemed to fill the strait from shore toshore. The outer 
or eastern edge of the pack always presented one unbroken curve 
from the direction of Cape Dunsterville, in the southwest, round to 
Cairn Point or Littleton Island, leaving a land water in Hartstene 
Bay. On the 27th, the Pandora was driven out of Smith Sound by 
a raging gale, while the two discovery ships had just reached Dobbin 
Bay, where they were detained until the 3d of September. The 
temperature had fallen to 19°; the young ice formed rapidly, and 
was so thick and tough that it was difficult to pass through it ina 
boat. On the goth, Cape Isabella was rounded, and Markham landed 
to look for the mail, of which he obtained only a part, as he omitted 
to examine the cairn on the summit of the cape. The two vessels, 
now fairly clear of Smith Sound, worked slowly to the southward in 
the teeth of a persistent head-wind, and entered the harbor of Good- 
haven, on Disco Island, on the 25th of September. On the 2d of the 
following month they were both anchored at Portsmouth. 

The results obtained by this expedition are of high value, both 
with regard to physics, geography, and natural history. Captain 
Feilden and the other naturalists of the party made extensive zodlog- 
ical, botanical, and geological collections; the last are of special 
interest, as they furnish the proof that Grinnell Land had a flora 
during the Miocene period similar to that of Spitsbergen, so 
ably described by Heer. Twenty-six species of plants were dis- 
covered in aseam of Miocene coal of great extent and thickness, 
exposed in a valley about two miles north of Discovery Harbor. The 
coal itself is pronounced to be equal to the best Welsh coal for 
steaming purposes; it has 61 per cent. of coherent coke; it cakes 
when heated, and leaves only 6 per cent. of ash. 


The different expeditions hitherto considered furnish us with the 
material for a geographical sketch of the region in question ; but for 
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brevity I shall limit myself to giving a short account of the condi. 
tion of the ice and of the general character of the currents. 

The character of the land bordering Smith Sound and its northerp 
extension, is eminently that of a high-mountain region. By far 
the greater part of the Greenland coast may be termed a high 
plateau, rising to an altitude of probably not more than 7000 feet, as 
far as can be judged, from the present extent of our knowledge; but 
Ellesmere Land and Grinnell Land exhibit steep and lofty peaks, which 
are mostly isolated, from 2000 to 3000 feet high. Only two actual 
ranges of mountains have hitherto been noticed ; one, the Victoria and 
Albert Mountains, the other, the United States Range, the highest 
peak of which, Mount Grant, is probably not over 3000 feet high, 
They both follow the general trend of the coast at a distance of some 
forty or fifty miles. Besides this striking difference, which would 
be noticed even by the most superficial observer, we see, furthermore, 
that Greenland, which has probably its highest elevations on its east 
coast, is covered by an ice-cap, while the coast opposite shows 
comparatively few glaciers. Before the return of the English expe- 
dition, it was not known that primary glaciers existed on Grinnell 
Land, at least not north of Hayes Sound. 

Our present knowledge as to the depth of Smith Sound and its 
extension towards the north and south is still limited, but we are pro- 
bably not much mistaken in assuming that the average depth of the 
sound is not less than 250 fathoms. By means of the cotidal hours 
of nine stations, Mr. Schott, according to Airy’s formula, computed 
the average depth of Davis Strait to be 418 fathoms; that of Baffin 
Bay he finds to be 349 fathoms, and that of Smith Sound, between Van 
Rensselaer Harbor and Port Foulke, is 277 fathoms.* The average 
depth of Davis Strait and Baffin Bay is therefore about 383 fathoms. 

The mean specific gravity of the water in Smith Sound, derived 
from 54 surface observations made by the Polaris, between August 
12 and 28, 1872, between latitude 81° 35’ N. and latitude 79° 36 N., 
is 1.02155, which is somewhat less than we might expect a priori. 
But we must take into consideration the time of the year at which these 
observations were made, and the fact that the vessel was always 
surrounded by ice. In only two instances was the temperature of 
the air below 32°, while during the rest of the period it was 
sufficiently warm to melt the ice; consequently the surface-water was 
rendered lighter than it would have been under other circumstances. 


* Hayes’ Physical Observations, p. 164. 





n 
r 
h 
s 


-— —_ Oo FTF fF ee Ee Se oe 


oo 


‘? 


ed 








SMITH SOUND AND ITS EXPLORATION. 495 


According to Borgen, the mean specific gravity of the sea of East 
Greenland is 1.02411, north of the equatorial limit of the ice, while it 
is 1.02493 between the latter and the Arctic circle; and for Robeson 
Channel, during the winter of 1875-76, Sir George Nares found it to 
be 1.02245, which nearly agrees with our own value. The absolute 
maximum density experienced by the Polaris was measured at noon 
on the 20th of August, and amounted to 1.0288, which corresponds 
with the mean bottom density of the oceanic basins. Based on his own 
observations, Captain Nares comes to the conclusion that with the 
increase in temperature of the water, below thirty fathoms, the density 
also increases to above that of the polar water, which numerous 
observations made during the winter showed to be 1.02245. He con- 
cludes furthermore that the bottom water is derived from the Atlantic 
Ocean.* Eighteen observations made by the Polaris during the 
period above mentioned, in various depths, ranging from 6 to 203 
fathoms, show a similar increase in density with the depth, although 
not at a regular rate. Whether these irregularities are due to under- 
currents or to errors of observation will have to be decided by future 
investigations. 

If we now examine the current system of the region in question, in 
its latest representation on Berghaus’ Chart of the World, which 
embodies an admirable amount of details in the most instructive 
manner, we perceive that the west coast of Greenland is swept by a 
warm current. This warm current is represented as part of the Gulf 
Stream, consisting principally of two branches; the westernmost crosses 
the parallel of Cape Farewell between longitude 50° and 60° W., 
while the other sweeps the northwest coast of Iceland, whence it takes 
awesterly and southerly direction, and, passing round Cape Farewell, 
joins the branch first mentioned. Sweeping the west coast of 
Greenland, it can be traced to Cape York, whence it sets west towards 
the entrance of Jones Sound, from which we notice a cold current to 
issue, sweeping the shores of Baffin Land and Cumberland. In setting 
south, it is joined by another cold current issuing from Hudson Strait, 
and, designated as the Labrador current, it continues its way along the 
coast. 

Besides these two main currents, we notice two subordinate 
cold ones; one runs across Davis Strait near the 7oth parallel, 
while the other, a branch of the East Greenland ice-stream, runs along 
the southwest coast of Greenland, between the latter and the warm 


* Nares, Vol. IL, p. 158. 
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current before mentioned, nearly to the Arctic circle, one of its 
branches joining the Labrador current near latitude 60° N. 

The materials on which the direction and velocity of these currents 
are based are derived from different sources; but evidently some 
portions were laid down by theory only. Before going any further 
it may be advisable to investigate briefly how much reliance can be 
placed in general on current observations made under ordinary 
circumstances in the Arctic seas. The vessels cruising in the region 
in question are either discovery-ships, whalers, or a few trading-vessels 
of the Danish Commercial Company. With few exceptions the 
discovery-ships are usually under strict orders, and are not allowed 
to deviate from their course or to make investigations; while the 
whalers, after they reach the ice, take hardly any astronomical 
observations, and never use their log-line. If a discovery-ship is 
not bound by orders, her commander may always have a certain 
plan which he can follow and to which he can make everything 
else subordinate; but unless this plan be the study of the physics 
of the sea, we can hardly expect any accurate observations. Cases 
like the latter are of rather rare occurrence, and there are but 
few on record. But even if a vessel starts purposely to make the 
observations in question, she will, in a great many instances, have to 
encounter physical obstacles that render the observations unreliable; 
often it will be quite impossible to make any observations. 

The direction and velocity of currents are usually obtained by 
taking the difference between the position of the vessel as found by 
dead reckoning, and the position as determined by astronomical 
observations. A less common method is that of making actual expe-, 
riments, which require much time and care. Owing to unavoid- 
able errors of the dead reckoning, the former mode is far from 
accurate under ordinary circumstances, and it decreases in value if 
the vessel has to make her way through ice, when the log is rendered 
useless, and when she has to change her course so frequently that in 
some instances it is almost impossible to keep an accurate reckoning. 

Those observations obtained when the vessel is beset in the ice and 
drifting are more valuable; but it is only under favorable circum- 
stances that they give an accurate idea of the true velocity of the 
current. If there are many bergs scattered through the pack, the 
direction and velocity of the surface-current, as determined by two 
astronomical observations, may be considerably affected by under- 
currents acting on the submerged parts of the icebergs ; and the wind 











SMITH SOUND AND ITS EXPLORATION. 407 


will act on the exposed portion of the berg as on a sail, and thus in 
many instances solely determine both the rate and direction of the 
drift. The latter may also be greatly affected by the action of the 
tide, especially if the vessel is beset in a narrow channel. 

To demonstrate the character of the currents in Kennedy Channel, 
Kane’s Basin, and in Smith Sound, I shall herewith give an analysis 
of the drift of the Polaris. From midnight of August 14, with a 
light wind from SW., when the vessel got beset, till the evening of the 
18th, between latitudes 82° 2’ and 79° 44’, the mean direction of the 
drift was almost SW., or more accurately, S. 42° W. Between the 14th 
and 16th it was either calm, or light winds were blowing from the 
NE., SW., and from S., most likely too light to affect the drift, the 
rate of which during the two days in question was five miles, de- 
creasing to one mile during the following 48 hours, and rising to 14.4 
between the 17th and 18th. This latter velocity is the greatest on 
record, and as fresh northerly breezes were experienced during the 
time, we may reasonably suppose that they accelerated the rate of the 
current, the more so as its direction remained the same as during the 
three preceding days. Most likely the increased velocity is also due 
to the action of the spring-tide, the moon being full at 8h. 53.2 m., on 
the 18th; and as a rule the set of the flood was found to be 
stronger than that of the ebb, the former being southerly. During 
the afternoon of the 18th a prime vertical observation was obtained, 
so that the position of the vesse! could be fixed as accurately as the 
low altitude of the sun permitted. At 6 P. M. she found herself in 
latitude 79° 41’ N., longitude 70° 19’ W., and from this time during 
the following 48 hours the direction of the drift suddenly changed to 
about W. 17° N., the velocity decreasing to about 2.3 miles. Be- 
tween noon of the 20th and noon of the 2tst, the direction changed 
again, it being almost due SE., the velocity having increased but 
slightly, and all the wind recorded during this time being from the 
north, Another change of both direction and velocity took place 
between the 2:st and 23d, the former becoming E. 9° S., and the 
latter having increased from 3 to 6.5 miles, while the resulting direc- 
tion of the wind during this time was almost at right angles to the set 
of the current. 

While up to this time the rate of the current was never less than 
one mile during 24 hours, we see that it decreased to almost one-half 
of this velocity during the period from August 23 to September 6, 
the wind being very light during the whole time, with the exception 
of two instances, when fresh breezes from SW. are recorded. 
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The whole difference of latitude made during this fortnight was 
only five miles, the direction of the set being very variable and 
apparently quite independent of the wind. This rather remarkable 
change finds its explanation in the meeting of the eastern and western 
Atlantic tidal waves, and Sir George Nares has found by observation 
what I had proved theoretically, viz., that the two waves meet near 
Cape Frazer. 

Between September 6 and 8 the direction of the set was about 
W. 10° S., the rate increasing again to 2.5 miles and remaining the 
same until the 14th, although the resulting direction changed to 
almost SW., the wind being north during the greater portion of the 
time. From the latter day to October 2, the direction was nearer 
to that of the meridian than in any of the other instances, the velocity 
decreasing from 2.5 miles to 1.5, becoming as small as one mile be- 
tween September 24 and October 2. 

The vessel, continuing to drift towards the coast, followed its trend 
very closely from the 8th till the 13th, the velocity increasing to 85 
miles, most likely accelerated by the wind, which was from the north- 
east. The last observation on record is a meridian altitude of the 
sun taken on the 12th, and placing the ship in latitude 78° 28’ N,, 
about 6 miles off Cape Hatherton. Increasing her distance from the 
shore, as a glance at the map will show, she began to drift to the 
west side of the channel, taking a somewhat northerly direction, 
partly caused by a fresh breeze from northeast, which finally changed 
into a southwest gale. Towards evening she was carried north to the 
vicinity of Lifeboat Cove at the rate of at least three miles an hour; 
but most likely this speed was not only due to the influences of the 
wind, but also, and perhaps principally, to the flood current, it being 
the time of spring-tide. 

In the same latitude, a little to the eastward of our position, Ingle- 
field experienced a northerly set of 3 miles, which we do not hesitate 
to assign to the same cause, as a permanent current of such a velocity 
does not exist at this place. In the spring of 1873, when travelling from 
Polaris House to the Eskimo settlement, Sorfalik, where we remained 
a short time, we paid special attention to the motion of the ice, which, 
during the time of slack-water, was invariably towards the south. The 
same direction of the set, only at a greater rate, could be noticed 
when the tide was ebbing; when the tide was rising, the ice drifted 
in the opposite direction at a speed of about four miles an hour. 

From the preceding observations, it becomes evident that the 
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resulting direction of the current is southerly, even between Port 
Foulke and Cairn Point, where Petermann supposed the existence of 
a branch of the Gulf Stream. 

That there is no warm current north of Cairn Point was proved by 
numerous Observations taken on board of the Polaris before she 
reached her second winter-quarters. But we may properly ask, what 
are the conditions south of that locality ? Ifthe eastern shores of Smith 
Sound are washed by a warm current, this current will necessarily have 
to enter the Sound from the southward. I must confess that I have 
no actual current-observations to offer here, but as the Gulf Stream is 
partly characterized by a high temperature it can be traced by the 
thermometer. During our retreat in the boats from Polaris House to 
Cape York, between June 3 and 21, I measured the temperature 
of the sea as frequently as was necessary ; I found it either invariably 
at that of the freezing point of fresh water or even below 32° F. The 
existence of the Gulf Stream between Cape York and Polaris House 
is therefore out of the question. But might not a warm current enter 
Smith Sound to the westward of the track of the boats? 

To this we can positively answer, no, for we found the temperature 
of the sea in no instance above 31.6° when crossing from Cape York 
to the coast of North Devon, during the first part of July. Had there 
been any traces of a warm current we should have found them be- 
yond doubt, as we usually took observations every hour, or even as 
often as every half-hour, when the color of the water showed any 
changes. 

According to these observations, the Gulf Stream does not extend 
north of latitude 75° 5’; but how far it reaches cannot yet be stated, as 
our own meteorological observations bearing upon this subject are 
lost, and the materials thus far published are hardly sufficient to settle 
this question definitely. In McClintock’s Meteorological Observa- 
tions we find the following remark made on the 7th of July, 1857, the 
Fox being in latitude 66° 6’ N., longitude 15° 1’ W.: “ The temper- 
ature of the sea-surface varied from 56° to 61° during the day. At 
noon the following day the position, by observation, was 10’ to NE. 
of the dead reckoning. The yacht, therefore, was probably on the 
northern limits of the Gulf Stream.” An examination of the same 
tegister shows, however, that afterwards higher temperatures were 
noted till the vessel had passed the parallel of Upernivik, when the 
water again became colder. Some manuscript observations, kindly 
furnished to me by Captain von Otter, of the Swedish Navy, seem 
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to indicate the same conditions ; and until we shall have some more 
complete data, we shall hold the opinion that the Gulf Stream does 
not enter Melville Bay. 

In order to solve the Gulf Stream question in a satisfactory man. 
ner, the observations on the temperature of the sea ought to be ac. 
companied by determinations of the specific gravity of the water, 
because in many instances the high temperature alone is not suffi. 
cient to prove the existence of the Gulf Stream. We have shown 
that there is no warm current entering Smith Sound, and still we 
found that on several occasions the temperature of the water at Polaris 
Bay was astonishingly high. On the 2d of August, at 3 P. M., we 
noted a temperature of 51.9° along the shore, a little south of our 
anchorage and opposite a ravine named the Second Ravine, but at 
the same time the water was almost fresh. 

We made similar observations along the Greenland coast between 
Disco Island and Upernivik, and in every instance we noticed that 
these warm spots were almost destitute of animal life, which was 
abundant where the percentage of salt was normal. How this high 
temperature is imparted to the water is easily perceived. 

It is greatly to be regretted that the current observations of the 
expedition under Sir George Nares have not yet been published, for 
it is still hardly possible to make his observations agree with ours. 
At noon of July 26, 1875, the Alert, when about fifteen miles south- 
west of Wolstenholme Island, obtained a surface temperature of 40°, 
and when near the Cary Islands, on the same day, she found a stratum 
of water of a temperature of about 3y°, extending to a depth of 12 
fathoms.* When on their way home on the 16th of September, 
1876, Sir George obtained a temperature of only 27°, almost at the 
same place where it had been 12° higher the year previous, while he 
found a belt of water of a temperature of 34°, almost fifty miles wide, 
half way across Baffin Bay on the parallel of Jones Sound. 

According to these observations, it appears that the currents in 
the region in question are subject to great changes. If it were 
possible to trace a connection between the changes of these currents 
and the cool and warm summers in West Greenland, some other 
highly interesting problems might easily find their solution. 

Let us now briefly consider the condition of the ice. 

The ice met by the Polaris in Robeson Channel was of a different 
character from that which baffled the heroic efforts of the British 


*Nares, Voyage, Vol. I., p. 44. 
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explorers. It is true that Hall, in October, 1871, noticed some ice in 
Newman Bay which he called “ century-old ice, that, commencing 
from one side of the bay, spreads over to the other”; * but we met 
only in a few instances with those formations called floe-bergs by Sir 
George, and I cannot be easily convinced that the condition of the ice 
in Lincoln Sea is always such as it was found in 1875 and 1876. 
That ice of such immense thickness should form according to the 
regular freezing process is contrary to all physical law. The ice 
formed on the surface of the sea is subject to regelation similar to that 
of glacier ice. Where the pressure is strong, high hummocks will be 
produced, and the snow, under the influence of the wind, will be 
deposited and packed between the hummocks and form drifts, which 
are subject to the same changes as the névé of a glacier; and how 
heavy the pressure is in the region in question may easily be noticed 
if we examine the high walls of ice pressed up at various places along 
the shores of Smith Sound. In Melville Bay I noticed comparatively 
smooth floes, which projected some ten feet above the level of the 
sea, but their height was due only to the masses of ice that had been 
pressed under them. The floe-bergs evidently form in the same 
manner. Under the influence of the prevailing winds and the 
currents, the lighter ice necessarily escapes from Lincoln Sea, while 
the heavier masses will get aground, and may remain in that posi- 
tion for several years. The ice in the Polar Basin necessarily has a 
tendency to drift towards the equator, and there is no reason to 
assume that the ice-cover of the sea in close vicinity of the North Pole 
should be more dense and impenetrable than in lower latitudes. For, 
the higher the latitude, the longer the sun will be circumpolar, and 
therefore, although its altitude may be low, the sum of heat received 
by the surface of the sea or land will be greater. I do not wish to be 
misunderstood, as I do not believe in an “ Open Polar Sea”; but 
neither, on the contrary, do I beiieve in a sea covered by impenetrable 
ice year after year. 

The sounding obtained by Markham when he reached his northern- 
most position, and the hummocks discolored by mud noticed by the 
northern division, seem to indicate the presence of land to the north- 
ward of the highest latitude attained by this gallant explorer. If 
any land exists there, it will probably be an archipelago, separated 
by more or less narrow bodies of water, whose ice-cover may be 
Stationary for several years in succession. If, then, an abnormal 


* Narrative, p. 167. 
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season should occur like the one experienced by Sir George, as may 
be proved by the westerly winds, these channels will be cleared and 
the ice will drift to the southward. 

I have repeatedly alluded to the character and motion of the ice as 
found by the English expedition in 1875 and ’76. Between 1871 and 
‘73 the conditions were different and the various channels were never 
entirely frozen over. If we take the prevailing direction and force of 
the wind into consideration, and if we remember that Robeson Chan- 
nel and the others adjoining it are narrow, and, comparatively speak- 
ing, very deep, thus giving occasion to a swift tidal current, we can 
hardly expect anything else. During the winter and spring of 
1871-72, the only stationary ice near our winter-quarters was found 
along the shore, extending in a narrow belt from a few miles north of 
Cape Lupton, along the shores of Polaris Bay, to the mouth of Peter- 
mann’s Fjord, and growing very hummocky near Cape Lucie Marie, 

South of Cape Morton, along the northwest coast of Petermann’s 
Peninsula, it was found a iittle smoother in April, 1872, although inter- 
sected by lanes of water, while there was hardly an ice-foot along 
John Brown Coast; a travelling party trying to reach Cape Con- 
stitution was stopped by open water and had to return. As far as 
the observations made at Polaris Bay and Newman’s Bay go, the ice 
in the channel was adrift during the greater portion of the time; it 
was stationary only on a few occasions during March, when the tem- 
perature was low and when there was not much wind. ~ 

Owing to the combined action of currents and winds, the ice form- 
ing in deep channels, flanked by steep shores, will always be found 
hummocky ; and, indeed, in Robeson Channel and Hall’s Basin it 
was of the worst description. It was rougher than that of Smith 
Straits, the bad condition of which prevents the natives living near 
Cape Alexander from crossing the strait, barely thirty miles wide, 
and from communicating with the Eskimos inhabiting the region of 
Ellesmere Land near Cape Isabella. 

During the spring and summer of 1872, the sea in Hall’s Basin and 
Robeson Channel was in such a condition that during the navigable 
season, the lanes of open water intersecting the ice were hardly wide 
enough to permit a boat to be launched, while they were too numer- 
ous and the ice too rough to encourage sledge-travelling. 

In Hall’s Basin the drift of the ice was in most cases southerly, 
accelerated by northeast winds and the flood-tide, which runs stronger 
than the ebb. The influence of the latter is less marked, and it was 
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only when the returning ebb was accompanied by southerly winds 
that the ice drifted with the same velocity in a northerly direction as 
in the opposite one. During the stay of the boat-party at Newman’s 
Bay, the direction of the drift was also southerly, with the excep- 
tion of a few occasions during the time of spring-tides, when a slow 
motion in the opposite direction could be noticed for a few hours at a 
time. 

During the latter part of the summer of 1872 the condition of the 
ice was less favorable to navigation than during the preceding year; 
but between the 16th of August, when the vessel was beset, till the 
middle of September, lanes of open water of greater or less extent 
could be noticed almost daily along the coast of Grinnell Land. To 
reach them by the vessel was, however, impossible, owing to the 
absence of westerly winds, upon which the navigation of Smith Sound 
almost wholly depends. 

When the boats leit Polaris House, June 3, 1873, they coasted at 
a distance of from one to four miles from the shore in clear water, 
meeting floating hummocks only occasionally, although the pack was 
in sight nearly all the time to the west. Arriving at Cape Saumarez, 
the solid land-floe was met, stretching along the meridian of this cape 
as far south as Northumberland Island. To the northwest of this island 
and of Hakluyt Island, a considerable pack had accumulated, and 
the boats met more or less loose ice on their passage, most being en- 
countered off Whale Sound, which, on the 12th of June, was still 
covered by the solid floe, extending from a short distance north of 
Cape Parry along the shore and across Booth Sound to Blackwood 
Point. For about eight miles south of this locality the coast was 
perfectly clear of ice; then the fast land floe was encountered, stretch- 
ing to the northwesternmost extremity of Saunders Island, and in the 
direction of the meridian to the eastern portion of the north coast of 
Wolstenholme Island, while Dalrymple Rock was accessible. The 
floe appeared again at the southeast point of Wolstenholme, extend- 
ing southeast to about longitude 72.5° W. As the boat’s track from 
Wolstenholme Island to Cape York led always along the margin of 
the land-floe, which was smooth and very level, a glance at the map 
will show how far the latter extended to the seaward. 





In one of the preceding chapters I have mentioned the occurrence 
of a seam of tertiary coal in Lady Franklin Bay, discovered by 
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the British Expedition under Sir George Nares. Shortly after the 
return of the English vessels a Lieutenant of the Army, then property 
and disbursing officer of the U. S. Signal Office, advocated a plan 
to reach the North Pole via Smith Sound, which was mainly based 
on the existence of the coal seam near Discovery Harbor. 

This plan, termed the Howgate plan, was devoid of all sound 
originality. The valuable parts of it are based on the work of Hayes 
and Weyprecht; the rest, emanating from the brain of Lieutenant 
Henry W. Howgate, bears testimony that the originator of the “ How- 
gate Plan” was not familiar with even the rudiments of Arctic explora- 
tion. This indigestible hash of reasonable and ridiculous views, after 
having been thoroughly mixed by Howgate, was seasoned by the daily 
press and made palatable to the public at large. Finally it was put into 
shape by a well-known penny-a-liner and presented in pamphlet form 
to the forty-fourth Congress.* 

On page 6 of the pamphlet is written the following sentence: “ There 
prevails, indeed, even now, among the Esquimaux, traditions of lands 
far north of their own, inhabited by a people superior to themselves 
in knowledge and intelligence ; lands where long-bearded men fatten 
the musk ox, and where churches and clocks are found.” The author 
of the above does not hesitate to slander the most experienced 
Arctic explorers in various other paragraphs of the same publication, 
He points out their shortcomings and errors, and advises their suc- 
cessors how to avoid them, and what to do. He enumerates the 
causes of failure, and discusses after his own fashion the severity of 
seasons, the loss of time, and the hardships endured between the 
starting points and the regions proximate to the field of discovery; 
the lack of anti-scorbutics, lack of proper discipline, the failure to 
employ Eskimos, and the imperfect means of communication between 
the various field-parties. He proposes to send a party of fifty officers 
and men, or more, regularly mustered into the U. S. Army; an astron- 
omer and two naturalists; one or two members of the regular force 
to be selected with reference to their ability in meteorological obser- 
vations and telegraphy ; skilful surgeons with supplies of medicines; 
a number of Eskimos, and an ample supply of Eskimo dogs. Pro- 
visions are to be stored for three years, though an annual visit from 
the United States is suggested as desirable. A strong portable 
building is to be carried to the station; two miles of wire to establish 


* Polar Colonization and Exploration, by H. W. Howgate. 
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telegraphic communication with desirable points; and, of course, full 
sets of instruments and equipage, to make the parties efficient in all 
pertaining to the work of the expedition. 

The plan of operations suggested is a sledge journey between the 
base of operations and the Pole, arranged in eight stages, fifty miles 
apart. It is proposed to start eight sledges laden with provisions ; 
a portion of the provisions is to be cached at the first station and the 
sledge sent back; the second sledge is to leave its surplus at the second 
station and then return, and, following out this plan, only one sledge 
with ten or more men will continue throughout the journey, and, 
having made the necessary observations, will return. The caches are 
to be visited on the homeward route and provisions taken as needed. 

International codperation is referred to in the pamphlet, but not 
discussed, save with reference to projected independent voyages by 
other nations. The projector asks Congress for the sum of $50,000 
—an inconsiderable amount indeed, if compared with the cost of pre- 
vious expeditions fitted out. On the 8th of January, 1877, Mr. Hunter, 
of the House of Representatives, actually introduced a bill to carry 
out Howgate’s plan. He asked for the sum above named, and for a 
vessel to convey the party; but the bill, although favorably reported 
from the Committee on Naval Affairs of the House of Represen- 
tatives, failed to pass. 

Howgate, bound to keep himself before the public, now freely 
applied to the public for support, and, according to his own state- 
ment, received a sufficient sum of money* to fit out a small prelimi- 
nary expedition to Cumberland Gulf to collect the necessary supplies 
for the final voyage. 

The expedition left in the schooner Florence, which had been pur- 
chased and fitted out for the purpose, and returned after a year’s ab- 
sence; but Congress had not felt inclined to favor the enterprise and 
give it the support asked for by its advocate. Congress could hardly 
have acted otherwise, for, as soon as Howgate had made his plan 
public, some of those familiar with Smith Sound, with its ice, and the 
chances of its navigability, pointed out the folly of the scheme. _ 

At the risk of being indiscreet, I shall here quote a passage from a 
letter of Capt. Albert H. Markham, R. N., whose experience in the 
navigation of Smith Sound is second to none. On the 24th of Feb- 
tuary, 1877, Markham wrote to me from London, regarding the 
so-called Howgate plan: “It all reads and sounds very well, and per- 


* Cruise of the Florence, p. 5. 
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haps may delude the inexperienced public; but speaking as an arctic 
man myself, | must confess that the scheme is utterly impracticable, 
and one that could only emanate from the brain of a conceited man 
desirous of notoriety, who has compiled his pamphlet from the works 
of others and brings it out as his own originality.” 

After Howgate had discovered that the opponents of his plan jn 
Congress could not easily be snared, he changed his tactics, He 
now tried another bait. Purchasing for a mere song a small Clyde 
steamer in Scotland, which was brought to this country early in 1880, 
he caused another one of his friends to introduce another bill on his 
behalf in which the following passage is of some interest: “ 
Provided, That the President of the United States is authorised | to 
accept from H. W. Howgate, and fit out for the purpose of this 
expedition, the steamship Gulnare, which vessel shall be returned to 
its owner, when the object of the expedition shall have been accom- 
plished, or when, in the opinion of the President, its services are no 
longer required.””* 

This was by no means a bad speculation on the part of Mr. How- 
gate, as the cost of fitting the vessel for Arctic navigation proved 
afterwards to be over four times the amount he paid for her. While 
the bill was being discussed in the House of Representatives an 
opportune article appeared in the New York //era/d, of which every 
member found a copy on his desk when taking his seat. Previous 
to that a number of other impartial but biting articles had been pub- 
lished. When Howgate most certainly expected to see his bill pass, 
it was miserably defeated. Those who opposed it showed much good 
judgment in so doing, and whether they opposed it on general 
principles or on some special ground, is not of much consequence in 
this instance, for Lady Franklin Bay should have been the last place 
chosen as a permanent or temporary station. 

In the first instance it could never have been made self-supporting, 
as Howgate expected; for, the game inhabiting the land in those 
latitudes, even if comparatively plentiful at first, would very soon be 
exterminated; and the spoils of the sea are so scant that the Polaris 
and the two vessels under Sir George Nares did not secure over 
twenty seals in the course of two years. The birds too are not found 
in such great numbers as farther south; the northernmost rookery of 
the little auk is in Foulke Fjord, and the sportsmen of the Alert while 
ia winter-quarters obtained only one hundred and nineteen birds, and 


* Compare “ Appendix,” pp. 3 and 4. 
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those of the Discovery not more than eighty-four. Ifany geographical 
discoveries were to be made, the exploring parties would necessarily 
have to go first over the ground explored by the eastern and western 
English division under Beaumont and Aldrich, before entering a new 
field; and they would have to traverse the hummocky ice of Lincoln 
Sea to get beyond Markham’s farthest point, reached in 1876. As 
another reason why Lady Franklin Bay should not have been chosen 
asastation, it is sufficient to state that in Smith Sound and its northern 
extension, the meteorological stations are more numerous than any- 
where else in high northern latitudes. At that time there were six: 
Floeberg Beach, Discovery Harbor and Polaris Bay, Rensselaer 
Harbor, Polaris House, and Port Foulke, and all these within less 
than four degrees of latitude. If Howgate had proposed to provide 
his party with a steamer to winter at the station, and not 40 de returned 
toher owner, after having landed the expedition, there would have been 
at least one redeeming feature in his scheme; for then the colonists 
might have seized the first favorable opportunity to explore the 
region to the northward of JLady Franklin Bay. 

Notwithstanding the deathblow the bill had received both in the 
Senate and in the House, Howgate still bore his banner with the ut- 
most temerity. One morning the leading newspapers of the coun- 
try, through the Associated Press, published the surprising state- 
ment that “ Captain’ H. W. Howgate would fit out the Gulnare at 
his own expense. And a surprise it was; especially to those who 
had been familiar with the straitened circumstances of Howgate, 
who, at one time a poor carpenter, had risen from the ranks to the 
grade of a first lieutenant, with pay not over-abundant. In what man- 
ner the money to fit out the expedition had been obtained was un- 
known at the time, but not many months elapsed ere the mystery 
was revealed. 

The Gulnare had anchored in the Potomac opposite one of the 
wharves, and from my working room in one of the towers of the Smith- 
sonian Institute I had her constantly in sight. Howgate had given 
strict orders not to allow any one to visit the vessel, but, in company 
with Mr. Chester, who had been first mate of the Polaris, and who 
had finally helped to fit her out, I went on board. Clad in the humble 
garb of workmen we succeeded in allaying the suspicion of the guard, 
and thoroughly examined the vessel, pretending to be mechanics 
sent by Howgate. She was taken to Alexandria to be rebuilt. After 
her boilers had several times been condemned by the inspecting 
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officers, she finally left with flying colors, but under different auspices 
than Howgate had expected ; for the Secretary of the Navy refused 
to furnish the necessary complement. In a disabled condition she 
returned in the fall of the same year, leaving the surgeon and one of 
the scientific members at Disco. 


Meanwhile the International Arctic Congress had for the first time 
been in session, at Hamburg. During the meeting of the meteorolo- 
gists at Rome,* General Albert J. Meyer, then Chief Signal Officer 
of the Army, had made the acquaintance of Lieutenant Charles Wey.- 
precht of the Austrian Navy, the originator of the plan of polar stations, 
The Austrian explorer subsequently addressed to him a letter, dated 
Trieste, May 20th, 1879, requesting him to induce the U. S. Govern. 
ment to take an active part in the proposed investigations of the Polar 
Regions. This letter was answered by the Chief Signal Officer on 
September 8. It contains the statement that the Department would 
be willing to codperate with “any State or States or responsible par- 
ties in extending in this manner the system of simultaneous observa- 
tions, and will favorably consider the subject of a station at Point Bar- 
row.” 

There is no evidence that the Chief Signal Officer of the Army up 
to that time expected to include Lady Franklin Bay in the cordon of 
meteorological stations; but the influence exerted by Howgate seems 
to have been so powerful that he finally concluded to do so. From 
a historical point of view it will be interesting to the student of Aretic 
exploration to compare the letter of General Meyer} to the Secretary 
of War, with the House Report No. 89,§ and the substitute for the 
House Report No. 1823.|| 

I have perhaps dwelt longer upon the Howgate plan than I should 
have been justified in doing under ordinary circumstances; but I 
had to discuss it at some length, for it fatally influenced further 
Arctic exploration, as we shall presently see. That this plan would 
lead to disaster was pointed out by myself and others at an early 
date ; but the judgment of the Chief Signal Officer in Arctic matters 
was considered supreme, and upon him rests the responsibility of its 
failure. Several names connected with the Signal Office will not easily 
be forgotten in Arctic history. 


*Appendix, p. 137. t Loc. cit, p. 138» 
TP. 138 ef seg. 2 Loc. cit., p. 142 
| Loc. cit., p. 149-50. 
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Finally it was decided to establish a station at Lady Franklin 
Bay, besides the one at Point Barrow, and, by Special Order No. 57, 
First Lieutenant A. W. Greely, Fifth Cavalry, Acting Signal Officer, 
was assigned to the command of the expeditionary force then organ- 
izing under provisions of the acts of Congress, approved May rst, 
1880.* 

The first paragraph of Greely’s general instructionst reads to the 
effect that “the Aermaneni station will be established at the most 
suitable point north of the eighty-first parallel and contiguous to the 
coal seam discovered near Lady Franklin Bay by the English Expe- 
dition of 1875.” 

Ihave quoted this paragraph in full to show how thoroughly the 
present Chief Signal Officer had imbibed the idea of Howgate. 

The steamer, to be chartered in Newfoundland, was to touch at 
Disco or Upernivik in order to obtain Eskimo hunters, dogs, clothing, 
and various other necessaries, and was then to proceed northward, mak- 
ing only such stops as the condition of the ice would necessitate or such 
as would be essential in determining the exact location and condition of 
the stores cached on the east coast of Grinnell Land by the English 
expedition of 1875. Greely was furthermore directed to supplement 
the English depots by small caches from the steamer's stores and pro- 
visions, in case he should be delayed by the condition of the ice, and to 
leave three brief notices of his visit ; one to be deposited in the cairn 
built or found standing, one to be placed on the north side of it, and 
one to be buried twenty feet north (magnetic) of the cairn. After 
arriving at the permanent station the steamer was to discharge her 
cargo with the utmost dispatch, and, having allowed the remaining 
party to make a careful examination of the seam of coal, she was to 
return to St. Johns, N. F. 

The first duty of the party would then consist in erecting the 
dwelling-house and the observatories, and in making an attempt to 
reach the “high land near Cape Joseph Henry” by sledges. The 
sledge-parties were to work in the interest of exploration and dis- 
covery,and to make accurate surveys of the unknown parts of the 
country. 

Regular meteorological and other observations were to be main- 
tained uninterruptedly, in accordance with instructions issued to 


* Loc. cit., p. 141. 
t Instructions No. 72, dated Washington, D. C., June 17, 1881. “Appendix.” 
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Signal Service observers and with those published by the Board of 
the International Arctic Conference. It was contemplated to senda 
vessel in 1882 and 1883 to visit the station, and to carry supplies, 
In case she should be unable to reach Lady Franklin Bay during the 
first year, she was to cache a portion of her supplies and all of her letters 
and dispatches at her most northerly point on the east coast of Grinnell 
Land, and to establish a small depot of provisions at Littleton Island, 
Notices of such depots and their localities were to be left at Cape 
Hawks, Cape Sabine, and at Cape Isabella, or at any one of these 
points, if all should not be accessible. 

The paragraph of the general instructions relating to the movements 
of the vessel, to be eventually despatched in 1883, is of vital import- 
ance, as we shall see hereafter, and I shall therefore quote it in full, 
It reads as follows: 

« ..... the vessel sent in 1883 will remain in Smith Sound until 
there is danger of its closing by ice, and, on leaving, will land all her 
supplies and a party at Littleton Island, which party will be prepared 
for a winter’s stay, and will be instructed to send sledge-parties up the 
east side of Grinnell Land to meet this party. If not visited in 1882, 
Lieutenant Greely will abandon his station not later than September 1, 
1883, and will retreat southward by boat, following closely the east 
coast of Grinnell Land, until the relieving vessel is met or Littleton 
Island is reached.””* 

For the purpose of conveying the expedition, which consisted of 
three lieutenants, three sergeants, four corporals, and nine privates, to 
Lady Franklin Bay, a sealing steamer was chartered at St. Johns, 
Newfoundland. This was the Proteus, built at Dundee, in Scot- 
land, in 1874. She was barkentine-rigged, and had a registered ton- 
nage of 467 tons and a gross tonnage of 619 tons. She had been 
expressly built for ice-navigation; she was provided with a sheathing 
of iron-wood from above the water-line to below the turn of the 
bilge ; her prow was armed with iron, and she averaged 84 knots.f 
Commanded by Captain Pike, an ice-master of great experience, 
she left St. Johns at noon, July 7, and reached Godhaven nine days 
later. The only ice seen south of Cape Farewell were a few bergs off 
Funk Island; the pack was encountered at 10.30 P. M., July 12, 
lat. 61° 30’ N., long. 53° 30’ W., and was left behind at 3 o'clock 


*ZLoc. cit., p. 7. 
t¥For description of vessel compare ** Appendix,” Inclosure i., pp. 22, 23 
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the next morning. A second mass of pack was met at 2.30 P. M. 
the same day and passed through in an hour. Dr. Octave Pavy, 
who had been left by the Gulnare at Disco, joined the expedition as 
acting assistant surgeon on the 2oth, and after twelve dogs, to which 
nine more were subsequently added, and other necessaries had been 
taken on board, the Proteus weighed anchor and left the colony on 
the 21st for Rittenbenk, where Henry Clay, who had wintered in 
Greenland with Dr. Pavy, also joined the ship. 

On July 24th the Proteus was at anchor at Upernivik. Lieutenant 
Lockwood proceeded to Préven in the steam launch and secured the 
services of two natives ; he also obtained ten dogs, five of which died 
shortly afterwards. The weather reports were extremely favorable ; 
the winter had been uncommonly mild, and according to the state- 
ment of Mr. Krarup Smith, the Inspector of North Greenland, 
“Upernivik had never been so green in fourteen years.”* On the 
afternoon of July 29 the anchorage of Upernivik was left, and at 7 
P. M., having run through the south passage, the vessel was distant 
three miles from this settlement. Running northward for a few hours, 
the middle passage was taken, and at 7 A. M., July 31, the engines 
were stopped, as the dead reckoning placed the vessel only six miles 
north of Cape York, and the land was hidden by dense fog. When it 
cleared, an hour later, the land proved to be about five miles distant. 
The transit of Melville Bay had been made without any difficulty and 
in the remarkably short time of thirty-six hours. The only pack 
seen was sighted in latitude 75° 08’ N., longitude 63° 40’ W., but it 
lay to the westward of the ship’s track, and it was not possible to dis- 
cern from the masthead whether it was solid or loose. In the course 
of the afternoon two parties were landed on the southeast island of the 
Carey group. One party, under Dr. Pavy, found the cairn left by Sir 
Allen Young, while the Commander, in company with Lieutenant 
Lockwood, examined the whaleboat and depot of provisions left by 
Sir George Nares, which they found in good condition. 

Shortly after midday on the 2d of August, Littleton Island was 
reached. An exhaustive search of seven hours revealed the English 
mail, contained in four boxes and three kegs. It was taken on board 
to be forwarded to England. A small cairn found close by did not 
contain any records. On the southwest side of the island, facing Cape 
Alexander, about 6} tons of coal were landed. A party visiting the 
old winter quarters of the Polaris, to communicate with the natives, 
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found that they had left. The party brought back a number of relics, 
among them the transit instrument, which was picked up near our old 
cairn. This cairn, like the cache containing our records and 
instruments, had been overlooked by Captain Greer and his party 
when in search of us. 

Some repairs to the wheel of the vessel caused a delay of several 
hours, but nevertheless Littleton Island was left at 10.45 P. M. There 
was no ice visible; the weather was fair and the Proteus made a 
direct run for Cape Hawks, without examining the depot of 240 rations 
left by Sir George Nares at CapeSabine. The next landings made were 
at Washington Irving Island and Cape Hawks. The stores and pro- 
visions left by the English expedition at the latter place were found 
in comparatively good condition, except the bread, which was some. 
what mouldy. Here were taken on board the jolly-boat belonging 
to the depot, a keg of Jamaica rum, and also some samples of 
provisions. The remaining stores were more perfectly secured to resist 
the weather. The vessel made a new start at 11.10 A. M.., to pickup 
a party that had been left on Washington Irving Island, and then 
proceeded northward, passing Cape Louis Napoleon at 1.10 P. M., 
and Cape Frazer about two hours later. Through the openings of 
the fog, which commenced setting in, Washington Land was first 
sighted at about four o’clock. Dense fog prevented the commander 
of the party from visiting the English depot at Cape Collinson, where 
Sir George Nares had left 240 rations, and he was finally compelled to 
stop. When it cleared again, Franklin Sound was sighted and passed 
shortly before noon. At two o'clock in the afternoon the Proteus 
stopped at the northeast point of Carl Ritter Bay, where a depot of 
225 bread and meat rations was established, on the first terrace of the 
shelving beach, north of a characteristic small creek. When off 
Cape Lieber the vessel encountered the first pack to interfere with 
her progress; it extended across the sound from Cape Baird to 
Offley Island, and consisted of heavy ice, ranging from 20 to §0 
feet in thickness. The Proteus was moored to a floe ; meanwhilea 
party went on shore to examine the ice,and Lieutenant Lockwood 
erected a cairn on the highest point near Cape Lieber. “No other 
cairn could be seen on it or from it nor on other peaks visited by Dr. 
Pavy and myself”; * this is a further proof that Dr. Hayes did not 
reach the latitude he claims to have attained, for a cairn or its traces are 
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not easily obliterated. Its site would even be detected if it had been 
y blown down or entirely demolished. 

On August 6th the motion of the pack forced the vessel to make 
yarious changes of her mooring place. The next day she was driven 
out of Lady Franklin Bay, and on the 8th she slowly drifted south. 
About twenty-five miles of ice in huge fields passed southward of her 
during those two days. On the evening of the 8th the steady north 
wind packed the ice, which formed a close barrier, stretching from 
Carl Ritter Bay acrossto Hans Island. A nip appeared unavoidable. 
Preparations to unship propeller and rudder were made with all pos- 
sible dispatch. During the night the conditions improved slightly, 
but during the 9th and roth of August the Proteus drifted to within 
five miles of Hans Island. She had lost about forty-five miles of latitude. 
A southwest gale, accompanied by snow, finally drove the pack to 
the northward. This was on the roth. When it cleared the next 
morning, the open water along the coast of Grinnell Land extended 
as far to the north as the eye could reach from the crow’s-nest. The 
Proteus now made a new start and was fortunate enough to cross Lady 
Franklin Bay a little before three o’clock in the afternoon, when she 
entered Discovery Harbor by a narrow lane of water, left between 
the pack, which was jammed against the shore. 

The Proteus had evidently made a most remarkable passage, hav- 
ing actually reached her destination in six days and two hours, in- 
cluding the various stoppages. While Lieutenant Lockwood exam- 
ined Watercourse Bay and the coal seam, the Commander visited 
the winter-quarters of the Discovery. The former returned early in 
the morning of the 13th, reporting the place suitable for camp. The 
coal was easily accessible and could be sledged to Discovery Harbor 
or Watercourse Bay without great difficulty after the ice had formed. 
It was only with reluctance that Lieutenant Greely decided to settle 
at the winter-quarters of the Discovery, for the vessel, while being 
unladen, was exposed to all winds from NE. to SSW. Passing 
some two miles of heavy ice, the Proteus finally anchored towards 
three o’clock in the afternoon of the 12th about one hundred yards off 
the cairn left by the Discovery. Half an hour later the force was 
“divided into two gangs to work day and night by four reliefs until 
the cargo was discharged.” The coal, of which the expedition had 
about 140 tons, was landed, and the work on the house was proceeded 
with, although but three or four men could be spared. Fourteen 
musk oxen had been killed, furnishing a quantity of meat sufficient 
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for seven months, if issued three times a week. In grateful remem. 
brance of the lively interest that the Senator from Michigan had taken 
in having the station established, Lieutenant Greely named his camp 
Fort Conger. 

On the 25th (?) of August the Proteus left for St. Johns, having two 
men of Greely’s original force on board. As far as I have been 
able to ascertain, there are no documents in existence containing 
information as to the condition of the ice in Smith Sound during the 
homeward voyage. But the trip was evidently of short duration, fora 
telegram received at the office of the Chief Signal Officer at 9.43 A.M, 
on September 12, announced the safe arrival of the vessel at St. 
Johns.* 


The last despatches sent by Greely entitle us to the highest ex. 
pectations, for he had conducted the expedition under his charge with 
uncommon energy, great prudence, and good judgment. In a letter 
to the Chief Signal Officer he recommends that in connection with the 
vessel to visit the station in 1882, a captain of the merchant service 
should be sent who had had experience as a whaler and ice-master, 
He further requests that five enlisted men of the army be sent to 
replace invalids or men otherwise unfit for work. In case the vessel 
should be unable to reach Camp Conger she should be directed to 
leave a boat and a depot of provisions at some prominent point on 
the east coast of Grinnell Land, in the highest latitude attained. 
Another depot should be left at the western point of Littleton Island, 
and a second boat at Cape Prescott, or as near to this place as pos- 
sible. After making the depot at Littleton Island, the vessel should, 
if possible, leave a record of its proceedings at Cape Sabine. 

In case the party should not be able to visit Camp Conger in 1882, 
Lieutenant Greely proposes that the following year a capable, 
energetic officer should be sent with ten men, eight of whom should 
have had experience at sea, provided with three whaleboats and 
ample provisions for forty persons for fifteen months. In case the 
vessel, which was not to leave Smith Sound before September 15th, 
should be obliged to turn southward, she should establish two depots 
like those above mentioned ; one between Cape Sabine and Bache 
Island, the other at a point intermediate between two depots already 
established, and marked by substantial scantling, well secured and 
braced, to the top of which pieces of canvas should be nailed, so that 
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the depots could be easily discovered. “ Zhe party should then 
proceed to establish a winter station at Polaris winter-quarters, Life- 
boat Cove, where their main duty would be to keep their telescopes on 
Cape Sabine and the land to the northward. They should have lum- 
ber enough for house and observatory, fifty tons of coal, and complete 
meteorological and magnetic outfit. Being furnished with dogs, 
sledges, and a native driver, a party of at least six (6) men should 
proceed, when prac ticable, to Cape Sabine, whence a sledge party 
northward, of two best fitted men, should reach Cape Hawks, if not 
Cape Collinson. Such action, from advice, experience, and observa- 
tion, seems to me all that can be done to insure our safety. No devi- 
ation from these instructions should be permitted. Latitude of action 
should not be given to a relief party, who on a known coast are 
searching for men who know their plans and orders.””* 

This, the last paragraph of his letter to the Chief Signal Officer, 
which I have quoted in full, is very significant, and sufficiently explicit 
not to admit of any misapprehension. Greely also stated plainly that 
the vessel “should not leave Smith Sound, near Cape Sabine, before 
September 15th.” + At first the proposition to leave a party furnished 
with telescopes at Lifeboat Cove to watch the shore opposite, appears 
quite feasible until we come to consider the peculiar conditions of the 
atmosphere in the Arctic regions. If Greely had been an experienced 
Arctic traveller he would probably have devised some other plan ; for, 
sometimes it is impossible for several weeks in succession to get a 
glimpse of the coast of Ellesmere Land from the shore opposite. 
When the Polaris was beached on the 15th of October, 1872, the 
peaks of the coast to the westward were plainly in sight ; but from that 
time until the morning of February 9, 1873, they were completely 
hidden from view. 


During the winter following the return of the Proteus from Lady 
Franklin Bay, a lively correspondence was carried on between the 
Chief Signal Officer and different parties, both here and in Europe, 
concerning the necessary supplies asked for by Greely in his various 
memoranda and dispatches.{ 

On May 6, 1882, a board of three officers, none of whom had 
ever had any Arctic experience, met at the office of the Chief Signal 


*Signal Service Notes, No. 10, p. 23. t Loc. cit., p. 23. 
t Appendix, p. 34 ef seg. 











426 SMITH SOUND AND ITS EXPLORATION, 


Officer to consider the whole subject of the supply expeditions for 
Lady Franklin Bay, and also for Point Barrow, on the north coast of 
Alaska.* Two days later the Chief Signal Officer addressed the 
Secretary of War, stating that it was imperative to send at once an 
agent to St. Johns, Newfoundland, in order to charter a steamer of 
proper character ; to employ an ice-master to be ready by July rto 
proceed to Lady Franklin Bay, with the outfit for the international Are. 
tic station; and during the passage of the vessel to the north to obtain 
at some of the Danish colonies in Greenland those supplies needed by 
Lieutenant Greely, which could not elsewhere be procured. The 
Chief Signal Officer expressed the desire to send his personal secre. 
tary, Mr. Wm. M. Beebe, then a private in general service, and for. 
merly an officer of merit on his staff during the war.t He also requested 
that the Secretary of the Navy should detail a naval officer, as had 
been done in 1881, to be ordered to St. Johns to assist Mr. Beebe in 
selecting a suitable vessel. On the 13th of May the Chief of the 
Bureau of Navigation ordered a Commander of the Navy to proceed 
to St. Johns, and, if necessary, also to Havre de Grace, to select 
a steam-sealer under instructions of the Chief Signal Officer of the 
Army.{ Mr. Beebe had received his orders as early as May 8§ 
but on the 12th of the same month Congress had not yet made the 
necessary provisions to fit out an expedition. The Chief Signal 
Officer was then absent at St. Louis, and James W. Powell, Captain, 
6th Infantry, was acting in his place at the time. On the rath 
of May he requested the Secretary of War to call the special atten- 
tion of Congress to the fact that unless an appropriation was speedily 
made it would be impossible either to purchase the necessary supplies 
or to engage a suitable vessel to transport them, as sections 3679 and 
3732 of the Revised Statutes forbade the execution of any contracts 
in advance of specific appropriation acts.|| On the same day Capt 
Powell telegraphed to his chief at St. Louis that the Secretary of War 
determined that no contracts should be made for the relief expedition 
until the appropriation bill had passed. He informed him also that 
Mr. Beebe would leave for Newfoundland “ next Tuesday,’’ which, ac 
cording to the almanac, was May 16.9 On the 25th Mr. Beebe 
reported his safe arrival at St.Johns to General Hazen,** in a somewhat 
confused telegram, in which he said: “ Last whaler leaves to-day, 


*Special Order No. 53, Appendix, p. 39. t Appendix, p. 40. 
} Appendix, p. 41. § Appendix, same page. 
| Appendix, p. 42, No. 49. { Appendix, p. 42, No. §% 


** Appendix, p, 48, No. 56. 
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and will not go direct to Greenland,” According to Commander S. 
D. Greene’s statement,* there were still five suitable vessels at St. 
Johns on the 27th of May, viz., the Proteus, the Neptune, the Bear, 
the Ranger, and the Hector. The Neptune was finally se lected and 
chartered, and left on the 8th of July, under the command of a skip- 
pernamed Sopp. Mr. Beebe, who meanwhile in the correspondence 
had been styled Major,f turned over the “ instructions regarding ob- 
servations to be taken on the voyage” to the said skipper; “ but, as 
the instruments intended for this purpose could not be found, and as 
Captain Sopp evidently did not understand the nature of the obser- 
vations ordered,” Major Beebe transferred the duty to Private Joseph 
Palmart, Signal Corps, U.S. Army.{ The only officer on board the 
Neptune was Dr. F. H. Hoadley, Acting Assistant Surgeon, U.S. A. 

After having stopped at Disco, which place was reached on the 
17th of July, the vessel on the 20th proceeded on her northward 
course. The season was evidently not an open one, and the weather 
was unfavorable. She passed Wolstenholme Island at eight o’clock 
on the morning of the 28th, and the Cary group at about seven in the 
evening. At 3.30 on the morning of the following day Littleton 
Island was passed, and the Neptune was fairly in Smith Sound. Half 
an hour later Major Beebe was called by the skipper, who informed 
him that it was impossible to proceed any farther. ‘‘ Going at once on 
deck” (the Major says), “I found an unbroken ice-barrier, from 
twelve to twenty feet thick, extending from Cape Inglefield on the 
west across the sound to Rosse Bay and to the northern horizon, 
effectually checking our further progress.” § The vessel was there- 
fore turned southward and found a good anchorage in Pandora 
Harbor. On August 7th, at 10.45, she resumed her northward course, 
soon encountering heavy ice; and on the morning of the 9th she was 
fairly beset, twelve miles from Victoria Head. During the next day 
she drifted a short distance to the northward, and then reached lati- 
tude 79°20 N., which may be called her highest latitude. On the 
15th she was finally liberated and stood across the sound to the 
eastern shore ; then she turned to the westward and came to anchor at 
Payer Harbor on the morning of the 18th. Subsequently the Eng- 
lish depot was visited and found in good condition, with the exception 
of some casks of rum and wine which had been broken by bears. 
The cache was rebuilt and made as secure as possible. 


* Appendix, p. 50, No. 59. 


t Appendix, p. 43, note following No. 53, also p. 51, No. 60. 
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During the 21st and 22d small quantities of ice passed down the 
strait, and although a visit to the summit of Cape Sabine did not 
afford much encouragement, the vessel started to the northward at 
1.30 P. M. on the 23d. North of Cape Sabine the coast was actually 
blocked ; more to the eastward, however, some open water was found, 
through which the vessel worked her way in mid-channel till she was 
about due east of Cape Prescott; thence the ice extended to the 
northward as far as the eye could reach, stretching from shore to 
shore. Following the edge of the solid pack to the westward, she 
neared Cape Sabine, but the entrance of Payer Harbor was blockaded, 
The ship was then headed for Littleton Island and entered Pandora 
Harbor, where she remained till 3 o'clock on the afternoon of the 
25th. In vain she now tried to penetrate north; after several des- 
perate efforts she had to be moored to a floe. On the following day 
she made some northing, but, forty miles from Cape Hawks her pro- 
gress was again checked by the pack. The ice was piled up in 
“huge, irregular rifts, impassable, even had they been stationary, by 
the trained seal-hunters who composed the crew; the idea of landing 
the stores by means of a sledge and boats was therefore abandoned.”* 
On the 27th she proceeded some distance in a northerly direction, 
again reaching a position off Bache Island, but not nearer to the shore 
than before. The wind freshening from the northwest, the ship was 
made fast to a floe to wait for an opening. Notwithstanding the 
direction of the wind, the larger fields, many miles in extent, moved 
westward against it; when coming in contact with the shore, their 
course was changed to the southward until checked again by Cape 
Sabine and Brevoort Island. As all the ice in Smith Sound seemed 
to drift south in a body, it was determined to stand across once more 
to the eastward with a faint hope that an open lead might be found; 
but the result was the same as before. On the 28th the vessel there- 
fore turned southward, anchoring off Littleton Island at 7.45 P. M. 
After the wind had abated, a party went on shore to select a place for 
a depot, but their presence was soon discovered by some Eskimos 
from Cape Ohlsen, and they therefore decided to postpone cacheing 
the provisions and stores till nightfall. They again stood across the 
sound, and at one o’clock on the morning of the 31st finally succeeded 
in effecting a landing and establishing a cache at Cape Sabine. The 
stores and whaleboat were placed in a sheltered spot, well secured 
and covered by a tarpaulin; and a tripod of scantling, with an oar 
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attached, to which pieces of canvas were nailed, was set up on the 
most prominent point close by. They then took refuge under the lee 
of Cape Ohlsen, as a heavy northeast gale was setting in. The gale 
continued unabated during the 1st, but at noon on the 2d of Septem- 
ber they were able to leave their anchorage for a final effort to get 
farther north. Off Cape Sabine the scme heavy ice-fields were en- 
countered, and at eight in the evening the vessel had to be moored toa 
floe, where she remained till the 4th. Winter had now fairly set in and 
the young ice had increased to a thickness of four inches; the engineer 
reported a leak in the boiler; it therefore became necessary to return 
and establish a depot at Littleton Island without delay. The Eskimos 
still remaining on Cape Ohlsen, the stores were landed in a bight at 
the north end of the island, and were well concealed, while copies of 
records, with directions for finding the cache, were left at those points 
fixed upon by Greely the year previous. This being done, the last 
whaleboat was taken to Cape Isabella and its location marked by a 
tripod similar to the one on Cape Sabine. 

At 11.40 on the evening of the 4th of September the vessel began 
her homeward voyage, and, after several stoppages, she reached St. 
Johns on the 14th of the same month. 


Greely, foreseeing that the vessel he expected to be despatched in 
1882 might probably not reach Lady Franklin Bay during the same 
season, requested the Chief Signal Officer, as has been previously 
stated, to send in the course of the following year a capable, energetic 
officer with ten men, eight of whom should have had practical sea ex- 
perience, provided with three whaleboats and ample provisions for 
forty persons to last fifteen months, to effect his rescue. In conse- 
quence of this request, General Hazen, on the 27th of October, 1882, 
applied to the Commanding General, Department of Dakota, through 
the Adjutant-General of the War Department, “ to select without delay 
an officer to take charge of half a dozen men to compose an ex- 
pedition to proceed next spring to Lady Franklin Bay, as reliefto the 
Greely Arctic party.”* Ernest A. Garlington, Lieutenant, 7th Cavalry, 
having meanwhile volunteered to command the expedition, the Chief 
Signal Officer on the 13th of January, 1883, requested the Adjutant- 
General to direct him to report in persont at Washington. On 
the 20th of February the young officer arrived, and on the 28th of 
the same month Captain William H. Clapp, 16th Infantry, the chief 


*Appendix, No. 116, p. 88. t Appendix, No. 125, p. 93. 
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Arctic expert of the Signal Office, received a memorandum to the 
effect that he should give to Garlington the necessary information 
regarding the station at Lady Franklin Bay,* which request was 
complied with on the same day. 

The preparations to fit out the expedition were at once commenced, 
and an Act of Congress, approved March 3d, provided for the com- 
pletion of the work and made the regular annual appropriation of 
twenty-five thousand dollars. On May 10 General Hazen applied 
to the Secretary of War, asking for authority to proceed to St. Johns, 
in order to secure the best vessel available for the purpose ; ten days 
later he received orders to that effect. Subsequently the steamer 
Proteus, which had conveyed the Greely party to Lady Franklin Bay 
in 1881, was chartered. At the request of the War Department the 
Secretary of War ordered the United States Steamer Yantic to act as 
tender to the Proteus, and Garlington with his men left New York on 
board the former vessel, commanded by Commander Frank Wildes, 
for St. Johns, Newfoundland, where they arrived on the 21st of June. 
While in St. Johns, Lieutenant J. C. Colwell, U. S. N., was at his 
own request detailed for duty to join the expedition, and reported to 
Garlington on the 23d of June. In the course of the afternoon of the 
29th both vessels left the harbor for Disco Island, the Proteus once 
more in charge of her former skipper, Captain Pike. 

Lieutenant Garlington had received his orders from the War De- 
partment on the 4th of June, and those of Commander Wildes are dated 
Navy Department, June 9. The Chief Officer very strongly urges the 
young Lieutenant of cavalry to spare no effort in pushing his vessel 
through to Lady Franklin Bay, as Greely with his party, unless 
reached by the relief ship, would have fo retreat southward by land (!), 
and would thereby have to undergo great hardship and, perhaps, 
be compelled to abandon much valuable public property, with possible 
loss of important records and life. In case the vessel should be un- 
able to reach her destination, Garlington was directed to land his party 
and stores at or near Lifeboat Cove, to discharge the ship with orders 
to return to Newfoundland, and to stay until relieved the following 
year. He should endeavor to communicate with Greely by taking 
personal charge of a party of the most experienced and hardy men, 
equipped for sledging, carrying such stores as would be practicable to 
Cape Sabine, where a smaller party, more lightly equipped, still 
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headed by himself, was to push as far north as possible or until the 
missing party were met. 

The preceding paragraph embodies the substance of his instruc- 
tions as given and signed by W. B. Hazen, Brig. and Bvt. Maj. Gen’l, 
Chief Signal Officer, U. S. A.* 

The orders issued to Commander Wildes read to the effect, that in 
view of the possibility of the destruction of the Proteus, he should 
proceed as far north as practicable, to afford succor to her officers and 
men, in the event of such an accident, and that it was desired that he 
should await there the return of that ship, or the arrival of authentic 
information as to her fate. He should under no circumstances pro- 
ceed beyond Littleton Island or enter the pack. The length of his 
stay to the northward of Upernivik was to depend upon his own dis- 
cretion, and in case it should be imperative to leave the vicinity of 
Littleton Island or Cape York before the return of the Proteus, he was 
to establish a station on shore, having first settled with Lieutenant 
Garlington upon prominent points in Smith Sound or Baffin Bay in 
which to deposit information as to his movements.f 

The agreement between Lieutenant Garlington, U.S. A., and Com- 
mander Wildes, U. S. N., was made in the shape of a memorandum, 
and reads as follows: 

“Yantic will proceed to sea with Proteus and remain in com- 
pany as long as possible. Yantic will proceed to Disco under sail. 
Will leave letters for Lieutenant Garlington at Disco and Upernavik. 
Cairns enclosing bottles or tins will be left at Cape York, NW. 
Cary Island, or Hakluyt Island, Pandora Harbor, and Littleton Island. 
Yantic will remain in Pandora Harbor not later than August 25th; 
Disco not later than Sept. 20th. 

“ Lieutenant Garlington to leave letters in Disco and Upernavik, and 
records on NW. Cary Island or Hakluyt Island, Littleton Island, 
and Pandora Harbor, if entered. 

“Proteus to endeavor to communicate with Yantic at Pandora Har- 
bor before August 25th. 

“Should Proteus be lost, push a boat or party south to Yantic. 

“Pandora Harbor will be headquarters, but before departure, Yantic 
will run up to Littleton Island.” f 

The Proteus reached Goodhaven on the 6th of July and the Yantic on 
the rath. Asthe latter vessel had to repair her boilers, the repairs causing 


*Signal Service Notes, No. X., pp. 21, 22. 
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six days detention, the Proteus on the morning of the 16th* weighed 
anchor to procee:” north and to procure a native dog-driver at a small 
settlement on Disco Fjord, on which occasion she ran foul of a rock, 
but was easily gotten off, without having suffered more damage than 
the breaking of her main injection pipe. On the morning of the 17th 
Hare Island was passed about 40 miles to the eastward, and at 6.20 
P. M. Saunderson’s Hope was sighted from a distance of some 50 
miles. At 4.30 A. M. on the roth the vessel had to stop on account 
of a heavy ice-pack ; she was backed and put on a southerly course 
for about eight miles; then she steered to the eastward, and a little 
past seven high land was sighted. Up to this time it had been 
impossible to get observations ; now a short stop was made on the 
edge of the pack to obtain sights for time, which placed the vessel in 
longitude 61° 30’ W. Captain Pike had pronounced the eastern land 
to be Cape York, while in reality it was Cape Walker. Unfortunately 
the data relating to geographical positions are very meagre in the 
official report of Lieutenant Garlington, and we find the same to be 
the case in consulting the log of the Proteus, as sent by cable from 
St. Johns to the New York /Hera/d on September 17, although the 
article fills over two columns. On the track-chart, prepared under 
the direction of the Chief Signal Officer of the Army, accompanying 
“ Signal Service Notes No. X.,” the track of the vessel only begins at 
a point in about latitude 74° N., longitude 64° W., and continues due 
north to about latitude 76° N.; and it is not easy to make the graphic 
representation agree with the statements in Garlington’s report as far 
as the passage through Melville Bay is concerned. After steering 
various intricate courses, Cape York finally came in sight during the 
afternoon of the 2oth of July; at seven in the evening Conical rock 
was sighted, and six hours later it was passed, while the vessel was 
among loose ice. Towards midnight of the 21st the Proteus was 
stopped by close pack. At noon the following day she had cleared 
the ice, and subsequently the depot of the Nares expedition on the 
Cary group was visited and found to be undisturbed. According to 
Garlington’s statement, about sixty per cent. of the provisions were in 
good condition, while perhaps seventy-five per cent. could be used in 
an emergency. After a record for the Commander of the Yantic had 


*In comparing the report of Lieutenant Garlington with that of Commander 
Wildes we find a conflicting statement as to the time the Proteus sailed, Wildes’ 
date being earlier by one day. See Signal Service Notes X., p. 5, and Appendix, 
No. 247, p. 178. 
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been left, the vessel steamed through open water, shaping her course 
to Cape Alexander. At 6A. M. on the 22d the cape was doubled, 
and shortly afterwards she entered Pandora Harbor, where another 
document was deposited. There was no ice visible to the northward, 
not even from the crow’s-nest. Garlington therefore determined not 
to stop at Littleton Island, but to push on to Cape Prescott, where 
he intended to establish his first cache and to leave a whaleboat. 
Littleton Island was passed shortly before ten in the morning, and the 
sea was still free from ice; but, half an hour later the lookout reported 
ice in sight, and towards noon the vessel was stopped by an appar- 
ently unbroken barrier, stretching from shore to shore and closing up 
the sound. Garlington then decided to proceed to Cape Sabine in 
order to examine the stores deposited there, and to leave records, and 
there to await further developments. Payer Harbor was reached at 
half-past three in the afternoon, and two privates were landed for the 
purpose of making magnetic and other observations. Garlington in 
person searched for the depot of provisions, which after some difficulty 
was eventually found ; everything was in good condition except the 
boat, which had been slightly damaged by bears. While the men were 
at work he “ examined the condition of the ice to the northward and 
discovered,” as he states in his official report, “that the pack had 
broken, and that open lanes of water had formed, leading across 
Buchanan Strait, along Bache Island, and across Princess Marie Bay 
as far north as a point of land, which I took to be Cape Hawks, and 
around it. After satisfying myself with the glass that there could be 
no mistake about the presence of a favorable lead, I started back to 
the ship, hurrying as rapidly as possible, appreciating the rapid 
changes in the condition of the ice and the treacherous movement of 
the pack. I reached the ship at 6.30 P. M. and at once got the 
observers aboard, and told Captain Pike of the open way, and 
requested him to get under way and steam out of the harbor to make 
an examination of the leads and an effort to proceed north.” * 
Garlington, like a brave soldier, now availed himself of the first 
Opportunity to carry out his orders and “to push the vessel through to 
Lady Franklin Bay.’ + The master of the Proteus was opposed to 
proceeding farther north until the sound should be more clear of ice. 
It was still early in the season, and Smith Sound was scarcely navig- 
able. But finally he was overruled by Garlington, whose orders 
had to be obeyed, and they weighed anchor. “ In fifteen minutes 


* Signal Service Notes No. X., p. 8. tZoe. cit., p. 21. 
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after leaving the harbor,” according to Captain Pike’s statement, “ the 
ice was met, and the Proteus continued butting it until 3 P.M. 
next day, when she was jammed. At 7 P. M. she sank.” * 

Garlington, according to his own statement, requested Lieutenant 
Colwell to take station in the crow’s-nest with the mate of the vessel, 
when Cape Sabine was doubled. His official report to the Chief 
Signal Officer contains the following passage relating to the move- 
ments of the vessel after having weighed anchor: 

“We proceeded through the open leads in the broken ice, which 
was very heavy, to within four miles of Cape Albert, when the ship 
was stopped about six hundred yards from open water, which ex- 
tended along the coast as far as could be seen from the ‘ crow’s-nest,’ 
Captain Pike thought the ship could be forced through, and entered 
a crack in the ice, and we accomplished about half the distance by 
‘ramming.’ But after this the ‘ramming’ was ineffectual, as the 
fragments of ice about the ship had become ground up so fine that 
when she backed out, it would fill up the space immediately in front 
of the new fracture in the ice, and, as the ship came forward to ram, it 
acted as a cushion, which reduced her momentum to such an extent 
that when she struck the ice itself she had not sufficient force remain- 
ing to have any effect upon it. About midnight the attempt at this 
point was given up. A lead was found more to the eastward, in 
which the ship made fair progress until 2 A. M. the 23d, when we 
were jammed and unable to move in any direction within two hundred 
yards of open water. The ice here was not so heavy as it was inthe 
position left at midnight, and Captain Pike pronounced the ship 
in no danger, on account of its yielding nature. Soon after, at 5 A. M., 
the ice immediately in front separated, and we were in the open 
water, which had been in our immediate front the night before. On 


* Evening Mercury, St. Johns, Newfoundland, Sept. 21, 1883, p. 2. 

On the 27th of December Captain Pike stated before the Court of Inquiry, con- 
vened at Washington, D. C., pursuant to General Order No. 249, of the War 
Department, as follows: “ We entered Payer Harbor, I think, about 5 o’clock, 
and anchored, and about 7 o’clock Lieutenant Garlington came on board. Iwas 
lying in my bed, and he came to the stateroom door and called me and told me he 
could see open water away north towards Cape Hawk. I told him I didn’t think 
it was any good and that I was not ready to go; I wanted to get some fresh water 
and fill my bunkers. I also told him I was anxious to get north as he was. He 
says, ‘I can see open water, and I want to go,’ and said, ‘ You shall have my 
men to help fill your bunkers.’ I said I would go, and we left there about 7 
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arriving within four miles of Cape Albert it was discovered that the 
open lane of water seen the night before had disappeared, and that 
the solid pack now held its place.” 

Were I treating this as a mathematical problem, I should give the 
greatest weight to the judgment of Captain Pike ; the next weight would 
have to be given to the opinion of Lieutenant Colwell, who, at the time, 
was in the crow’s-nest; and I should give the least weight to the 
opinion of Lieutenant Garlington. To battle successfully the ice in 
the Arctic seas is somewhat different from leading a dashing cavalry 
charge, and, similarly, the anatomy of a horse is somewhat different 
from that of a vessel. Besides, we can hardly expect a young lieutenant 
who has distinguished himself on the plains, to have the experience of 
an ice-master, grown gray in the service. The Proteus is now at the 
bottom of the sea, and all the arguments I could offer would not be able 
to raise her, or to relieve the ice-bound party in Lady Franklin Bay. 
The person responsible for the disaster is the Chief Signal Officer, who 
had sent a young lieutenant of cavalry on a mission that ought to 
have been entrusted to an experienced Arctic explorer. In 1882 he 
sent an individual who was not sober during the voyage as long as 
the liquor lasted; and, according to the statements published in 
the leading newspapers, the same person would have again been 
detailed if steps had not been taken to prevent it. If the Chief 
Signal Officer was determined to follow Greely’s instructions and 
send an officer of the service, why did he not select Captain Clapp, 
who had given considerable study to Arctic explorations, and who 
had volunteered to go and take charge of the party? Captain 
Clapp had officially requested the Chief Signal Officer to send him, 
and for a time was hopeful of going; but to his request he never re- 
ceived any reply, either written or verbal.* The Chief Signal Officer 
evidently treated the whole matter with too much indifference, and his 
ideas as to the safety of Greely and his command seem to have under- 
gone considerable change in a very short time, as may readily be 
inferred from the official documents published in the Appendix of his 
Report.t In his Annual Report to the Secretary of War, for the year 
1883, we read the following passage : “‘// the ‘Proteus’ shall not reach 
Lady Franklin Bay, an application will be necessary for another 
expedition to sail in 1884, for, no special appropriation had been made 


*See Captain Clapp’s letter, dated Camp Pinery, near Fort Davis, Texas, 
December 1st, 1883.—Proceedings of the Court of Inquiry, pp. 181-83. 
tIn Appendix, p. 82, No. 110; p. 88, No. 117; p. 118, No. 175. 
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by Congress except for the expedition that sailed in 1883.” The date 
of his report is October 15, 1883; the loss of the vessel was tele. 
graphed from St. Johns on the 13th of September, and Garlington 
reached Washington on the 1st of October, and reported at the office 
of the Chief Signal Officer for duty. It is true that the report is for 
the fiscal year which ends June 30; but extraordinary circumstances 
require extraordinary measures. 

The idea expressed by General Hazen that Greely and his party 
would have to retreat overland in case of emergency is certainly a 
very peculiar one, and it clearly shows that those who wrote Garling- 
ton’s orders were utterly ignorant of the nature and character of the 
country to be traversed. The orders were evidently written by a 
soldier ; and in Arctic exploration, as in warfare, the topography of the 
country to be passed over is of primary importance. 

In 1728 the Danish government sent Major Paars and Captain 
Landorff to West Greenland, in charge of a company of soldiers, with 
horses and artillery-pieces, and with orders to cross to the ice-bound 
east coast to establish a fort.* The two officers named had proposed 
to traverse the country on horseback, but the horses died during the 
passage and the artillery was then rendered useless. When the party 
became acquainted with the true character of Greenland, they noticed 
at once what a ludicrous and madcap scheme they had advocated. 
This happened more than one hundred and fifty years ago, when 
very little about the topography of Greenland was known. To-day 
we can only smile at such an attempt. 


But let us now return to the wrecked crew of the Proteus. Lieu- 
tenant Garlington with his men had been helping to take stores on 
deck after the vessel had been nipped, and had the provisions and 
most of the instruments of the expedition placed on the ice. Lieu- 
tenant Colwell, having stuck to the Proteus till the very last, suc- 
ceeded in landing some of the stores about three miles west of Cape 
Sabine, and secured them as well as circumstances permitted. This 
cache consisted of hard bread, of tea and bacon, of canned goods, 
sleeping-bags, and tobacco. It was estimated at five hundred rations. 
Soon after Lieutenant Colwell had started for Cape Sabine, Lieutenant 
Garlington followed him; but the passage was very tedious; he had 
only two men who were familiar with the use of oars, and the boat 
was almost swamped. At noon of the 24th of July the whole party was 


* See Robert Brown, Arctic Papers, p. 6. 
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on shore at Cape Sabine with about forty days’ rations. They cached 
a large quantity of clothing, and left soon after three o’clock in the 
afternoon of the following day, to open communication with the 
Yantic, or perhaps with the Swedish steamer Sofia. In crossing the 
sound, the boats were separated during a fog. Garlington with his 
two boats remained over night near Lifeboat Cove, and early the 
next morning reached Pandora Harbor, where he found Captain Pike 
with the rest of the party. Proceeding south, they made land on the 
evening of the 8th of August about fourteen miles north of Cape York; 
shortly afterwards, the ice was closely packed. Lieutenant Colwell, 
with orders to proceed south, left in a boat manned by volunteers 
early in the morning of the following day, to communicate with the 
Eskimos at Cape York. Towards midnight, after the ice had opened, 
the rest of the party also started. When eight miles from Cape York, 
their attention was attracted by the report of a rifle fired on shore. 
They immediately steered for the point whence the sound had pro- 
ceeded, and in a few minutes reached Colwell’s camp. Through the 
interpreter he had ascertained from the natives that as yet no vessel 
had passed. The Yantic had left Upernivik only at noon on the 
gist of July, and did not sight Cape York until one o’clock in the 
morning of the 2oth of August. Towards ten in the evening she 
reached the Cary Islands and found Garlington’s record. She left 
an hour afterwards with no ice in sight, and passed Hakluyt Island 
at two o'clock the following morning. Commander Wildes then 
steered for Cape Alexander, where he arrived at one o'clock in the 
afternoon, finding the ice closely packed against the land, while there 
was some open water on the opposite shore. At Littleton Island he 
picked up another record of Garlington from a small cairn in which he 
deposited some documents relating to the course of the vessel, and at 
10 P. M. he was at anchor in Pandora Harbor, where two more cairns 
were discovered: one, from Captain Pike, with news that the party 
were proceeding south, hoping to meet the Yantic; the other, from 
Lieutenant Garlington, stating that he had arrived at Pandora Harbor 
on the 26th of July. Commander Wildes at once got under way 
and, passing Cape Alexander, steered down the coast to Cape Rob- 
értson within a mile of the beach, looking out for cairns or other 
traces of the Proteus men. Nothing was seen, however, and, pass- 
ing Cape Robertson, he ran across the mouth of Murchison Sound 
and skirted the shore of Northumberland Island. Then he stood 
across to Hakluyt Island, which was closely examined, and after- 
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wards he searched the cairns of the Cary group. Unwilling to leaye 
without obtaining news from the missing party, Wildes returned to 
Hakluyt Island, the SE. point of which was passed August 5, and 
stood across Whale Sound. Atalow point two miles east of Cape Parry 
he deposited a rec_rd and then proceeded to the south. In the even- 
ing of the next day the Yantic anchored at Northumberland Island, 
where the parties sent on shore discovered two broken-up camps, 
only a few days old. Commander Wildes, feeling certain that the 
crew of the Proteus had proceeded south, concluded to follow the 
same course as soon as the condition of the ice would permit. After 
having erected a cairn in which he deposited a record, he left at 3 P.M. 
on the oth of August, and stood southward to continue the search, 
In the evening, the pack, extending in a northwesterly and south- 
easterly direction, was reached. The vessel was headed for Cape 
York, and after several detentions, caused by ice and thick weather, 
finally anchored at Upernivik on the 12th. Shortly afterwards, the 
commander of the Yantic chartered a launch from the chief trader of 
the settlement, and dispatched it to Tassiussak with fifteen days’ 
rations for thirty-seven men. He remained at Upernivik till the 24th 
and proceeded to Waigat, where he spent four days in coaling, mak- 
ing Disco on the 28th. Early on the morning of the last day of 
August a native arrived in a kajak with a letter from Lieutenant Col- 
well, and shortly afterwards Colwell himself came with six men and 
an Eskimo. Colwell had reached Upernivik only a few hours after 
the vessel had sailed; he stopped merely long enough to dry his 
clothing and to embark in a launch, when he started for Disco. He 
had been in an open boat for thirty-nine days, and under great hard- 
ships and privations had travelled some goo miles. Having separated 
from the other boats at Cape York, he took the first open lead ina 
southeasterly direction, intending to steer to Upernivik ; but he was 
hardly under way when a westerly gale set in, before which he had to 
run for about twenty hours. This was immediately followed by another 
gale from the southeast, which was ridden out under the lee of an ice- 
berg. Even under the most trying circumstances his crew showed 
unfailing courage, and were always in readiness to comply with any 
call of their commander, who displayed more than ordinary energy, 
courage, and professional skill. 

Thinking that the other boats had reached Upernivik, Commander 
Wildes proceeded there on the afternoon of the same day, and on the 
2d of September had the gratification of welcoming the whole party 
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on board his vessel. Although somewhat thin and weather-beaten, 
they were all in good health, with the exception of the surgeon, who 
suffered from sore feet. Near Cape Shackleton, Lieutenant Garling- 
ton had met a number of Eskimos in a whaleboat, who gave him 
some hard bread and coffee. The man in charge of the boat was 
from Upernivik; he understood a little English, and informed Gar- 
lington that he had been ordered to look out for him and his party, 
and that Wildes had sent stores to Tassiussak. They all proceeded 
to the latter place, where they arrived in the afternoon of the 23d of 
August. A letter from Commander Wildes, written at Upernivik ten 
days before, stated that he would remain there as long as he con- 
sidered it prudent, and would then proceed to the coal mine near Disco. 
Subsequently the party set sail for Upernivik, although Captain 
Pike’s men insisted upon making a halt; they reached that settle- 
ment in the course of the forenoon of the following day, and were most 
kindly received by the hospitable Danes ; the officers were invited to 
live at their dwellings, while the chief trader of the post had cleared 
a comfortable storehouse, belonging to the Danish Company, to serve 
as quarters for the men. Here Garlington also received some news 
about Colwell, and learned that he had left on one of the launches 
belonging to the company. A letter left by Wildes informed him 
that he considered it “a serious risk to keep the vessel in this high 
latitude,” and that he would “ remain at Godhaven until about Sep- 
tember 15th, not later, and then proceed home.” * 

Garlington had decided to await news from the Yantic at Uper- 
nivik, to winter there in case she should fail to return, and to make a 
sledge journey to Cape York. This proves that Garlington could 
not have been familiar with the condition of the ice in Melville 
Bay. Eskimo Hans, who had deserted Kane’s vessel, although 
thoroughly homesick and well acquainted with most of the northern 
Danish settlements in Greenland, did not even attempt to start south, 
but patiently awaited the appearance of a vessel, and after years of 
longing was finally rescued by Hayes. 

The mistake had been made; the Proteus had gone down, and 
there was evidently nothing to be done but to return home. On the 
13th of September the Yantic reached St. Johns, Newfoundland, and 
arrived at New York on the 29th of the same month. 

Serious charges have been made by various parties against Lieu- 
tenant Garlington and Commander Wildes. But it must be remem- 


* Signal Service Notes, No. X., p. 17. 
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bered that the Yantic was not built to encounter heavy ice or to enter 
the Arctic pack ; and her commander would therefore not have been 
justified in taking any more risks than he did; had he done so, we 
might now have to deplore the loss of two vessels instead of one, If 
the Proteus had waited in Payer Harbor for a week or ten days, Smith 
Sound would probably have been more open, and she might have 
passed with impunity the critical place where the Neptune was beset 
the year before, and where, a short distance to the south, she herself 
was nipped and lost. 

The two officers above-named have certainly tried to fulfil their 
mission to the best of their knowledge and ability. A Newfoundland 
sealer or a whaling vessel of the fleet, built for the purpose, might 
easily have stayed in Smith Sound till the 15th of September, as 
requested by Greely in one of his memoranda sent back to the 
Chief Signal Officer from Camp Conger after the party had been 
landed. But the Yantic could not do so, and the disaster that 
happened to the Proteus could not be foreseen, and would certainly 
not have happened had Garlington not ordered her skipper to plunge 
headlong into the ice. The answer he received from Captain Pike, 
when he ordered him to go ahead, that “the coal-bunkers of the 
vessel were not filled,” may be considered as a mere pretext, because 
the experienced sailor hesitated to go and wished to await a more favor- 
able opportunity in order to proceed north. Garlington, as mentioned 
before, acted like a brave cavalryman and tried to obey strictly his 
orders, and “ to push the vessel through to Lady Franklin Bay.” He 
attempted to carry out these orders and wholly disregarded his so- 
called “supplementary instructions,” so often spoken of lately, and 
which were found by him enclosed in an envelope that contained his ac- 
tual instructions. He had considered these supplementary instructions 
to be merely an authenticated copy of a memorandum prepared in the 
office of the Chief Signal Officer for the Secretary of the Navy, and to 
be simply the basis of instructions to be given to the commander of the 
vessel ordered to accompany the Proteus. Garlington at once carried 
the document to the Chief Signal Officer and called his attention to 
the clause relating to land stores and supplies on Littleton Island. 
The Chief Signal Officer said that he did not know how the docu- 
ment had found its way into the envelope containing Garlington’s 
orders, and impressed him with the necessity of simply carrying out 
those orders properly addressed to him. 

The main paragraph of the supplemental orders reads as follows: 
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“ The Proteus is to land her stores, except supplies for more 
northerly depots, at Littleton Island on her way north. If she suc- 
ceeds in reaching Lady Franklin Pay, she is to pick up the stores, 
excepting the house and depots, if possible, on her return.” 

If this paragraph had been incorporated in the orders and instruc- 
lions officially sent to Garlington, much anxiety and sorrow would 
have been spared those interested in the welfare of the party, and in 
Arctic exploration in general. 


The position of Greely and his party is not a dangerous one, although 
it is critical. He probably has provisions sufficient to last until the 
autumn of 1884, without taking the fourteen musk-oxen into consider- 
ation; these, according to his own statement, would provide him and 
his men with meat for seven months, even though issued as often as 
three times a week. Captain John Poss, not as well equipped as he 
is, spent four consecutive years in the Arctic regions, and still made 
good his retreat; but at the same time we must not forget that he 
wintered in lower latitudes, where the sun is not so long below the 
horizon as in Lady Franklin Bay. The news received from the Cape 
York Eskimos by the Swedish steamer Sofia, that, according to the 
statement of the Eskimo Hans, one of the members of the Greely 
party had been killed, ought not to be credited. These people are 
fond of telling stories in order to make themselves interesting. If the 
two natives in Greely’s employ had actually come south from Lady 
Franklin Bay, they would either have been the bearers of despatches 
which they would have deposited in the various cairns erected by 
the party, or they would have returned to one of the Danish settle- 
ments. There exists another version of the story to the effect that 
some white men had come from Lady Franklin Bay to Littleton 
Island, who are said to have informed the natives of a similar 
occurrence. As far as 1 am aware, there was no white man with 
Greely who was familiar with the language of the Eskimos, and the 
Eskimo language is not easily acquired; if these white men had 
reached the mouth of Smith Sound, they would certainly have visited 
some of the depots and would have tried to get on board of one of 
the whalers. 

I consider it probable that Greely with his party did not leave 
Lady Franklin Bay after the vessel had failed to reach them. In the 
course of time they evidently learned how difficult it would be to 
make a sledge-journey to Littleton Island from Fort Conger. They 
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had certainly become acquainted with the character of the ice of Smith 
Sound after they had set out on their autumn travels; and, after having 
spent a few days only at their gvintering place, they would have 
learned that a retreat overland as mentioned by the Chief Signal 
Officer would be an impossibility. 

If Greely had attempted to retreat, he could have fallen back 
on the various depots established by the English Expedition, by 
himself, and by the two relief expeditions sent out in 1882 and 1883, 
Major H. W. Feilden, H. B. M. A., who had highly distinguished 
himself as naturalist of the Alert, under Sir George Nares, says, 
in a letter to me, dated Wells, Norfolk, November 5th, 1883: “] 
have no doubt that the United States Government with its usual 
energy and munificence will organize relief next year on an efficient 
scale.” He is of the same opinion as myself that Greely had not left 
Lady Franklin Bay; but he takes a less favorable view of the case, 
not knowing that the party is provided with stores sufficient to last 
them till the autumn of 1884. Major Feilden, assuming the party to 
be still ice-bound, proposes to have a relief-expedition sent out next 
year, consisting of two steamers, and continues: “ The coast-line from 
the Devil’s Thumb to Cape York should be searched in case the 
Eskimo report be true that Greely’s party reached Littleton Island 
and attempted to get south. The search should be carried along 
carefully from Cape York to Littleton Island. Supposing that one 
steamer did that, the other might go on to Pandora Harbor or Port 
Foulke. Premising that both our ships are at Port Foulke in the 
beginning of August, I would suggest that they move across the 
Sound to Payer Harbor ; one, to remain there, the other, to be ready 
to take advantage of any clearance in the ice so as to make a rush up 
to Discovery Bay. Supposing that this proves impossible, then I am 
afraid the fate of Greely’s party would be sealed; the winter of 
1884-85 would be beyond hope. Still, it would be incumbent to 
recover the records and to see to the fate of the Discovery Bay party. 
To this end (the necessity I trust may never come to pass) one ship 
should be left to winter in Payer Harbor and from thence push sledge- 
parties to Discovery Bay in the spring of 1885. The escape of a 
steamer from Payer Harbor in 1885 is almost a certainty.” 

So far Major Feilden, whose opinion is of great weight. Person- 
ally I feel inclined to take a more favorable view of the case, and do 
not hesitate to express the hope that Greely, towards the end of 
June, will be near Littleton Island. But at the same time I will 
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not omit mentioning that a party who has spent three winters 
in the latitude of Fort Conger is probably not over fresh. The sick 
ones will have to be cared for and will have to be conveyed south, 
and there will be other drawbacks; the bad condition of the ice, the 
stormy days necessarily to be expected, and the low temperatures 
necessarily to be encountered. Although I consider it more prudent 
to send two vessels, one would be eéufficient to relieve the little band. 
A staunch steamer, built for ice navigation, and well equipped, pro- 
yided with dogs, sledges, and the other necessaries for an Arctic cam- 
paign, and provisioned for two years, should leave the United States 
early enough to reach the edge of the pack in Melville Bay about the 
middle of June, or perhaps earlier, so as to be ready to take advan- 
tage of an unusually open season. She should search the vicinity 
for traces of the missing party, and then proceed northward, perhaps 
to Littleton Island, Port Foulke, and then to Payer Harbor. She 
should carry an additional number of whaleboats; for, if Greely 
should not have come south, a boat journey to Fort Conger could be 
made much more easily than a cruise in a vessel. It would be advis- 
able to procure some Umiaks at the Danish settlements in West Green- 
land, for an Umiak is very portable. These boats are flat-bottomed, 
from 25 to 37 feet long, about 24 feet deep, and 5 feet beam, and 
in bad weather they almost equal a whaleboat, as their flexibility 
prevents them in some measure from shipping seas.* Laden with pro- 
visions for the voyage north, they might be taken in tow by the 
whaleboats, and finally be cut adrift after the provisions had been con- 
sumed ; or, if possible, they might be cached on shore, near the various 
depots, which should be left intact for the joint retreating party. Cap- 
tain W. A. Graah, of the Danish Navy, during the years 1828 and 
1831, explored the ice-beleaguered east coast of Greenland to about 
latitude 65° N. in these boats, and, as usual, they were rowed by 
women, and did excellent service. 


In the way of suggestions I have nothing more to offer, for the 
navigation of the Polar seas is uncertain, and depends solely on the 
favorable condition of the season and on the natural tact of the sailor. 
But if Government should decide to purchase one or more vessels 
for the relief of the Greely party, these vessels ought not to be dis- 
posed of as was the Tigress in 1873, which, after having returned from 
her searching expedition, was sold to her former owners at a sacrifice. 

Countries comparatively poor, like Scandinavia, Germany, and 


* Rink, Danish Greenland, p. 179. 
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Holland, own vessels especially fitted out for Arctic exploration, and 
the short summer voyages of these vessels have largely added to 
our present knowledge of the Polar seas. Why should the United 
States not follow the example of these countries? A private English 
gentleman, Mr. Leigh Smith, owned a yacht on which, at his own 
expense, he made yearly voyages to the Arctic regions, and to his 
various unpretentious cruises we awe valuable geographical discoy- 
eries. Why then should a great country like the United States not 
be able to do what a private individual has accomplished ? why should 
it not follow the example of countries whose coast-line is almost micro- 
scopic, if compared with the coast-line of North America? Hy- 
drography is the key to navigation, and navigation controls commerce 
and traffic, which, in their turn, regulate the welfare of nations. 

The various failures and disasters we have to record in Arctic 
explorations during the past few years should not tend to dishearten 
us. On the contrary, they should intensify our interest, and increase 
our efforts to unveil the secrets of the Poles. Arctic exploration, like 
warfare, has in the course of time fairly become a science, and the 
danger of now wintering in high latitudes is much less than it was 
twenty years ago. Our resources are growing, and they do so at an 
almost astonishing rate. The percentage of lives lost in Arctic ex- 
ploration is insignificant when compared with the mortality in the 
tropics or in other regions, where contagious diseases sometimes in a 
single day carry off more victims than death reaps in half a dozen 
Arctic exploring vessels during the course of years. And what a 
splendid school for seamanship the Polar seas afford, where the sailor 
has constantly to be on his guard; where ice-floes, moved by treach- 
erous currents, may at any moment endanger and nip his vessel 
and send her to the bottom of the sea! Polar exploration heightens 
the courage of the sailor and cultivates presence of mind, thereby 
raising the moral standard. Nelson, the hero of Trafalgar, had seen 
Arctic service under Phipps during his voyage towards the North 
Pole in 1773, and Cochrane probably owed no small part of his 
naval success to his experience in the Polar regions. 

The nineteenth century, with its great inventions and discoveries, 1s 
drawing to its close, and in geography a new era has commenced; 
but, our knowledge of the distribution of land and water in the 
vicinity of the Poles is almost as imperfect as it was at the time when 
Cook made his memorable voyage towards the South Pole, and when 
Forster, his scientific companion, tried to convince him that the vast 
ice-floes obstructing their passage were not of meteoric origin. 
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NOTES. 


The map accompanying this paper is a photo-lithographic reproduction of the 
map contained in bx ssels’ Amerikanische Nordpol Expedition. Originally it 
showed only the tracks of the Polaris Expedition; the others were subsequently 
} 


drawn in. As the sheet had to be greatly reduced, and as confusion would 
thereby be avoided, I omitted the tracks of those vessels that could not strictly 
be termed exploring vessels. The plan of Discovery Harbor, which was also 
added, is copied from the plate facing p. 62 of the English Blue Book, contain- 


0. 


/ 


ing the account of the expe dition under Sir George Nares of 1875- 

The material of the preceding paper, which does not claim to be much more 
than a critical compilation, was taken from the works mentioned hereafter. I have 
drawn freely from the publications of the various explorers, going in some 
instances so far even as to use their own words, when I thought that I could 
attain a higher degree of accuracy. With regard to the voyage of Bylot and 
Baffin, I had an opportunity several years ago to consult the original manuscript 
in the British Museum, and I have used my notes, made at the time. Inglefield’s 
narrative I have not been able to see in the original, as I found it impossible to 
purchase or otherwise obtain a copy of this work. As the compiler and editor 
of the voyage of the Polaris had only a few meagre journals and a log-book at 
his disposal, I have dwelt somewhat longer on the passage of the vessel and 
upon the more important incidents during the voyage; frequently I have used 
entire passages from my own narrative. 

The works enumerated hereafter have been consulted and partly quoted. 
For the sake of brevity,the Appendix to the Report of the Chief Signal Officer is 
merely quoted as “‘ Appendix,” and the Narrative of the Polaris, edited by 
Admiral Davis, as “ Narrative.” — 


Arctic Manual, prepared for the use of the Arctic Expedition in 1875, under the 
direction of the Arctic Committee of the Royal Society, edited by Professor 
T. Ruppert Jones. London, 1875. 

Arctic Papers for the Expedition of 1875. London, 1875. 

Bessels (Emil). The Tides at Polaris Bay. Washington, 1876. 





Scientific Results of the U. S. Arctic Expedition. Washington, 1876. 

-—Die Amerikanische Nordpol Expedition. Leipzig, 1879. 

Beynen (L. R. Koclemans). De Reis der Pandora. Amsterdam, 1876. 

Davis (C. H., Rear-Admiral, U. S. N.). Narrative of the Polaris Expedition. 
Washington, 1876. 

Feilden (H. W.). Notes from an Arctic Journal. (Reprinted from “ The 
Zoologist ’’),—no date. 

Graah (W. A.). Undersdgelses-Reise til Ostkysten af Grénland, 1821-31. 
Kidbenhavn, 1832 

Hayes (Isaac I.). The Open Polar Sea. New York, 1874. Hurd & Houghton. 

——An Arctic Boat Journey in the autumn of 1854. Boston, 1860. 

——Physical Observations in the Arctic Seas, reduced at the expense of the 


Smithsonian Institution, by Ch. A, Schott. Accepted for publication, Feb- 


ruaiy, 1865. 
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Howgate (Henry W.). Polar Colonization and Exploration. Beresford, Prin. 
ter, 523 Seventh Street, Washington, D.C. (no date ; probably published in 
1877). 

——Congress and the Nurth Pole. An abstract of Arctic Legislation in the 

Congress of the U.S. Kansas City Review of Science and Industry, 1879, 

The Cruise of the Florence, Washington, D. C. James J. Chapman, 1879, 

Kane (Elisha Kent, U. S. N.). The U.S. Grinnell Expedition in search of Sir 

John Franklin. New York, 1854. 

Arctic Explorations ; the second Grinnell Expedition in search of Sir John 

Franklin, 1853, ’54,°55- Philadelphia, 1856. 

——Physical Observations in the Arctic Seas, reduced by Ch. A, Schott 








Washington: Smithsonian Institution, 1859, 1860. 

Markham (Albert Hastings, Captain R. N.). The Great Frozen Sea, London: 
1878. 

Nares (Sir G. S., Capt., R. N.). Narrative of a voyage to the Polar Sea during 
1875-76 in H. M. Ships “ Alert’”’ and “ Discovery.”” London, 1878. 

—Official Report to the Lords Commissioners of the Admiralty. Nature, 
November 9, 1876, pp. 24-45. 

Navy Department. Annual Report of the Secretary of the Navy on the opera- 
tions of the Department for the year 1873. Washington, 1873. 

Petermann (A.). Das Nordlichste Land der Erde. See Petermann’s Geo- 
graphische Mittheilungen, 1867, Heft 5, p. 176-200. 

Signal Service Notes, No. V. Work of the Signal Service in the Arctic 
Regions. Washington, 1853. 

——Notes No. X. Report on Lady Franklin Bay Expedition of 1883. Wash- 
ington, 1883. 

—Annual Report of the Chief Signal Officer to the Secretary of War for the 
fiscal year ending June 30th, 1881. Washington, D. C. 

—Appendix to forthcoming Annual Report of the Chief Signal Officer. (This 
Appendix was printed for the use of the Proteus Court of Inquiry, pursuant 
to Special Order No. 249, and my quotations are taken from the advance 
sheets. They were paged from I to 242.) 

Rink (Dr. Henry). Danish Greenland; its people and its products. London, 
1877. 

Ross (John, Captain Royal Navy). A Voyage of Discovery for the purpose of 
exploring Baffins Bay, and inquiry into the probability of a Northwest 
Passage. London, 1819. 

War Department. Various printed Orders and Instructions. 

Weyprecht (Karl). Die Metamorphosen des Polareises. Wien, 1579. 

Young (Sir Allen, R. N. R.). The Two Voyages of the Pandora in 1875 and 
1876. London, 1879. 

Navy Department. Annual Report of the Secretary of the Navy on the opera- 
tions of the Department for the year 1873. Washington, 1873. 


Those who study the above-mentioned publications in a critical manner will 
probably come to the conclusion that my Amerikanische Nordpolfahrt contains 
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anumber of woodcuts, evidently taken from the Narrative, without my stating 
the source from which they were derived. This, however, is not the case, as 
these illustrations were placed by me at the disposal of the editor of the 
Narrative and belong to me. I herewith give the pages of the illustrations as 
found in the Narrative and also as found in my own book. The pages in the 
upper line, in heav ier type, are those of my work; those inthe line below relate 
to the Narrative. 

158 455 239 297 449 320 223 34 442 67 

43 66 86 106 138 170 214 223.0 «271 316 

180 419 117 404 254 428 315 283 349 

333 (383 404 490 519 554 570 593 O21 


But the late Rear-Admiral C. H. Davis, U. S. N., the editor of the Narrative, 
cannot be held responsible for this oversight. The pages of this book had not 
yet gone entirely through the press when his health was failing, and the final 
revision and correction of Chapters XIX. to XXV., and consequently of the 
tables of contents also, were entrusted by him to Professor J. E. Nourse, U. S.N., 
who subsequently edited the narrative of Hall's Second Arctic Expedition, This 
volume, a typographical masterpiece, printed on excellent paper, contains 
also a considerable number of my woodcuts, which I had placed at the 
disposal of Professor Nourse. Those on the following named pages are 
my property: Ptarmigan, p. 71; Eskimo sled, p. 85; Eskimo games (ball 
and cup), 2 figures, p. 96; dog-skin mittens, p. 107; lance, and parts of the 
same, 4 figures, p. 121; seal-skin boots and bear-skin mittens, 2 figures, p. 136; 
harpoon heads, 2 figures, p. 169; ivory and bone combs, 2 figures, p. 177; 
deer-skin gloves, p. 213; Kajak ornament, p. 216; Eskimo sled, p. 221; bear- 
tooth toggle, p. 295; snow-goggles, p. 343; seal and deer-skin foot-gear, 
4 figures, p. 380; snow-shovel, p. 392; stone pot, p. 408, 

They comprise twenty-six illustrations, a considerable percentage of the illus- 
trations contained inthe volume. The greater portion has been published in my 
narrative; a number of others have not yet been printed, and I must guard 
myself against the suspicion of having plagiarized from the work of Professor 
Nourse. To avoid further mistake, I consider it my duty to mention that 
this gentleman placed a number of my illustrations at the disposal of the Rev. 
Sheldon Jackson, who used them in his “ Alaska,” published at New York by 
Dodd, Mead & Co., without date. All those representing ethnological speci- 
mens, the originals of which are, without any exception, in the collection of the 
U. S. National Museum, are not from Alaska, as stated by the Rev. Mr. Jack- 
son, but mostly from Greenland or the Parry Archipelago. 
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THE CRUISE OF COLUMBUS IN THE BAHAMAS, 1492. 


By LIEUTENANT J. B. Murpock, U. S. N. 





It devolved on me a year ago to review for the Naval Institute the 
monograph of the late Hon. G. V. Fox on the Landfall of Columbus. 
I became interested in the subject and gave it careful study; but, 
while appreciating the conscientious care shown in the preparation of 
the monograph, I could not agree with the conclusions reached. I 
was led to believe that different conclusions were better supported 
by the evidence, and therefore prepared a paper setting forth what 
seemed to me a more natural deduction. 

Owing to the number of articles of immediate interest furnished to 
the Institute, this paper has not been published until now. 

In no respect did Mr. Fox show more clearly the earnestness 
and conscientiousness of his search than in his examination into all 
possible records that might throw light on the cruise of Columbus 
among the Bahamas in 1492: The principal authority is of course the 
log of Columbus himself; but the old Spanish annals afford information 
on many doubtful points, and the cartographers of the sixteenth and 
seventeenth centuries have supplied abundant material for reference. 
Mr. Fox searched these diligently, and endeavored to extract truth 
from the mass of error incorporated in the old charts; but the task 
seems wellnigh hopeless. In all probability the Bahamas were but 
little known until long after the time of Columbus. The discovery of 
Cuba and the conquest of Mexico and Peru diverted the tide of travel 
to the southward of the Bahama group. In comparison with the 
rich and fertile West Indies, these islands were of little importance, 
and were but little visited. The data on which to make accurate 
charts were therefore insufficient, even if accurate methods of locating 
isolated islands had then beenin vogue. It is only within the present 
century that good charts of the Bahamas have been produced, and a 
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comparison between these and the ancient ones discloses little resem. 
blance. An inspection of such of the latter as were accessible induced 
me to believe that better results would be obtained by wholly ignoring 
the old charts (which differ so widely among themselves as to afford 
support to almost any theory that might be suggested), and by com- 
paring Columbus’ own statements of the islands he visited with the 
best modern charts procurable. Both these authorities seemed 
reliable, and my investigation has been based on a comparison be- 
tween them. 

Mr. Fox’s monograph contains the original Spanish of Columbus’ 
journal as transcribed by Las Casas, and a verbatim translation by 
Mr. Thomas of the United States State Department. Incorporated 
in this paper is a translation by the late Prof. Montaldo of the 
United States Naval Academy, which is a revision of that given by 
Mr. Thomas. The fact that Prof. Montaldo was instructor in Spanish 
at the Naval Academy nearly twenty years, during which time he 
gave special instruction in Spanish nautical phraseology and in the 
English equivalents of technical terms, renders him specially qualified 
to decide on many of the doubtful terms contained in Columbus’ 
journal. I am greatly indebted to him for explanations of many 
obscure points, and have in all cases deferred to his authority. The 
responsibility of the track hereafter suggested as that of Columbus is, 
however, entirely mine. 

It must be premised that the journal contains statements that appear 
to be absolutely irreconcilable with the present topography of the 
Bahamas. It is possible, but improbable, that since 1492 sufficiently 
great changes in the size and position of the islands have taken place 
to explain these statements. Attention is called to these as they occur, 
Five tracks have been suggested as followed by Columbus from San 
Salvador to Cuba, these tracks beginning at five different outlying 
islands. The diversity of these tracks may be seen from the follow- 
ing table : 





‘“ Islands corresponding thereto according to 
Names given nee 











by Columbus. Navarrete. Varnhagen. Irving. Becher. Fox. 
San Salvador |Grand Turk |Mariguana |Cat | Watling’s|Samana Cay 
Santa Maria /|Caicos Acklin ConcepcionCay| Long Crooked 
Fernandina _ Little Inagua|/Long |Exuma Exuma_ |Long 
Isabela Great Inagua|Crooked (Long ‘Crooked | Fortune 
Islas de Arena piel |Ragged Mucarras |Ragged |Ragged 
Cuba Cuba |Cuba Cuba jou Cuba 
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The journal of Columbus being taken as final authority, the trans- 
lation kindly furnished by Prof. Montaldo is as follows: 


Wednesday, October to. 

He sailed west-southwest, at the rate of ten miles an hour and occasionally 
twelve, and at other times seven, running between day and night fifty-nine 
leagues ; he told the men only forty-four. Here the crew could stand it no 
longer ; they complained of the long voyage, but the Admiral encouraged them 
as best he could, giving them hopes of the profits that they might have. And 
he added that it was useless to murmur, because he had come to [in quest of ?] 
the Indies, and was so going to continue until he found them, with God’s help. 


Thursday, October 11. 

He sailed to the west-southwest; had a high sea, higher than hitherto. They 
saw pardelas, and, floating by the vessel, a green rush. The men of the Pinta 
saw a reed and a stick, and got a small stick apparently cut or worked with an 
iron instrument, and a piece of cane and some other grass which grows on the 
land, and a smal! board. Those of the caravel Nijfia also saw other indications 
of land and a little stick loaded with dog-roses. In view of such signs they 
breathed more freely and grew cheerful. They ran until sunset of that day 
twenty-seven leagues. After sunset he sailed on his first course to the west; they 
went about twelve miles an hour, and two hours after midnight they had run about 
ninety miles, that is, twenty-two and a half leagues. As the caravel Pinta was 
a better sailer and had the lead, she made land and showed the signals ordered 
by the Admiral. ‘The land was first seen by a sailor called Rodrigo de Triana; 
although the Admiral at ten o’clock at night, standing on the castle of the poop, 
saw a light, but so indistinct that he did not dare to affirm that it was land; yet 
he called the attention of Pero Gutierrez, a keeper of the king’s wardroom, to 
it, and told him that it seemed to be a light, asking him to look, and he did so 
and saw it; he did the same with Rodrigo Sanchez de Segovia, whom the king 
and queen had sent with the fleet as supervisor and purveyor, but he, not being 
in a good position for seeing it, saw nothing. After the Admiral said this, it 
was seen once or twice, and it was like a small wax candle that was being 
hoisted and raised, which would seem to few to be an indication of land. The 
Admiral however was quite convinced of the proximity of land. In consequence 
of that, when they said the Sa/ve, which all the sailors used to say and sing 
in their way, and all be ing present, the Admiral requested and admonished them 
to keep a sharp lookout at the forecastle, and to look well for land, and said 
that he would give to him who first saw land a silk doublet, besides the other 
rewards that the king and queen had promised, namely, an annual pension of 
ten thousand maravedis to him who should see it first. Two hours after m.a- 
night the land appeared, about two leagues off. They lowered all the sails, 
leaving only a storm square sail, which is the mainsail without bonnets, and 
lay to until Friday, when they reached a small island of the Lucayos, called 
Guanahani in the Indian language. They soon saw people naked, and the 
Admiral went on shore in the armed boat, also Martin Alonso Pinzon and Vin- 
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cente Anes, his brother, who was commander of the Nifia. The Admiral took 
the Royal standard and the captains the two banners of the Green Cross, which 
the Admiral carried on all the ships as a distinguishing flag, having an F anda 
Y, each letter surmounted by its crown, one at one arm of the cross and the 
other at the other arm. As soon as they had landed they saw trees of a, brilliant 
green, abundance of water, and fruits of various kinds. The Admiral called the 
two captains and the rest who had come on shore, and Rodrigo Descovedo, the 
notary of all the fleet, and Rodrigo Sanchez de Segovia, and he called them as 
witnesses to certify that he, in presence of them all, was taking, as he in fact 
took, possession of said island for the king and queen, his masters, making the 
declarations that were required, as they will be found more fully in the attesta- 
tions then taken down in writing. Soon after, a large crowd of natives congre- 
gated there. What follows are the Admiral’s own words in his book on the first 
voyage and discoveries of these Indies. “In order to win the friendship and 
affection of that people, and because I was convinced that their conversion to 
our Holy Faith would be better promoted through love than through force, I 
presented some of them with red caps and some strings of glass beads, which 
they plactd around their necks, and with other trifles of insignificant worth 
that delighted them and by which we have got a wonderful hold on their affec- 
tions. They afterwards came to the boats of the vessels, where we were, swim- 
ming, bringing us parrots, cotton thread in balls, and spears, and many other 
things, which they bartered for others we gave them, as glass beads and little 


good 


bells. Finally, they received everything and gave whatever they had with 
will. But I thought them to be avery poor people. All of them go about 
naked as when they came into the world, even the women, although I saw but 
one very young girl, all the rest being young men, none of them being over 
thirty years of age; their forms being very well proportioned, their bodies 
graceful and their features handsome ; their hair is as coarse as the hair of a 
horse’s tail and cut short; they wear their hair over their eyebrows, except a 
little behind, which they wear long and which they never cut; some of them 
paint themselves black, and they are of the color of the Canary islanders, neither 
black nor white, and some paint themselves white, and some red, and some with 
whatever they find, and some paint their faces, and some the whole body, and 
some their eyes only, and some their noses only. They do not carry arms and 
have no knowledge of them, for, when I showed them the swords, they took 
them by the edge, and through ignorance cut themselves. They have no iron; 
their spears consist of staffs without iron, some of them having a fish’s tooth at 
the end, and others other things. As a body, they are of good size, good de- 
meanor, and well formed, I saw some with scars on their bodies, and to my signs, 
asking them what these meant, they answered in the same manner, that people 
from the neighboring islands wanted to capture them, and they had defended 
themselves ; and I did believe, and do believe, that they came there from the 
mainland to take them prisoners. They must be good servants and very intel- 
ligent, because I see that they repeat very quickly what I told them, and it is 
my conviction that they would easily become Christians, for they seem not to 


have any sect. If it please our Lord, I will take six of them from here to your 
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Highnesses on my departure, that they may learn to speak. I have seen here no 


beasts whatever, but parrots only.” All these are the words of the Admiral. 


Saturday, October 1% 


“At dawn many of these men came down tothe shore. All are, as already 
said, youths of good size and very handsome; their hair is not woolly, but loose 
and coarse like horse hair; they have broader heads and foreheads than I have 
ever seen in any other race of men, and the eyes very beautiful and not small. 
None of them are black, but of the complexion of the inhabitants of the Cana- 
ries, and it cannot be otherwise expected, for it is east and west with the 
jsland of Hierro in the Canaries in the same line. All without exception have 
very straight limbs, and not large but very well-formed bellies. They came to 
the ship in canoes, made out of trunks of trees, all in one piece, like a long 
boat, and wonderfully built according to the locality, and large, so that in some 
of them forty or forty-five men came; others were smaller, and in some but a 
single mancame. They paddled with a peel like that of a baker, and made 
wonderful speed ; and if it capsizes all begin to swim and set it right again, 
and bail out the water with calabashes which they carry. They brought balls 
of spun cotton, parrots, spears, and other little things which would be tedious 
to describe, and gave them away for anything that was given to them. I 
examined them closely and tried to ascertain if there was any gold, and 
noticed that some carried a small piece of it hanging from a little hole in their 
nose, and by signs I was able to understand that by going to the south or going 
around the island to the southward, there was a king who had large gold 
vessels and gold in abundance, I endeavored to persuade them to go there, 
and I afterwards saw that they had no wish to go. I determined to wait until 
to-morrow evening and then to sail for the southwest, for many of them told me 
by signs that there was land to the south and to the southwest and to the north- 
west, and that those from the northwest came frequently to fight with them, and 
algo go to the southwest to get gold and precious stones. This island is 
very large and very level, and has very green trees and many streams of water, 
and a very large lagoon in the middle without any mountain, and all is covered 
with verdure most pleasing to the eye; the people are remarkably gentle, and 
in consequence of their desire to get some of our things, and thinking that 
nothing will be given to them unless they give something, and, having nothing, 
they take what they can and swim off to the ship; but all that they have they 
give for anything that is offered to them ; so that they bought even pieces of 
crockery and pieces of broken glass, and I saw sixteen balls of cotton given for 
three ceotis of Portugal, which is equivalent toa blanca of Castile, and in them 
there must have been more than one arroba of spun cotton. I forbade this 
and allowed no one to take any unless I ordered it to be taken for your High- 
hesses, should it be found in abundance. It grows in the island, although on 
account of the shortness of time I could not assert it positively, and likewise 
the gold which they carry hanging in their noses is found here ; but in order to 
lose no time I am now going to try if I can find the island of Cipango. At this 


moment it is dark and all went on shore in their canoes.” 
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Sunday, October 14, 

** At dawn I ordered the boat of the ship and the boats of the caravels to be 
got ready, and went along the island in a north-northeasterly direction to see 
the other side, which was on the other side of the east, and also to see the 
villages, and soon saw two or three and their inhabitants, coming to the shore, 
calling us and praising God; some brought us water, some eatables; others, 
when they saw that I did not care to go on shore, plunged into the sea swim. 
ming and came, and we understood that they asked us if we had come down 
from heaven; and one old man got into the boat, while others in a loud voice 
called both men and women, saying: Come and see the men from heaven; 
bring them food and drink. A crowd of men and many women came, each 
bringing something, giving thanks to God, throwing themselves down and 
lifting their hands to heaven and entreating or beseeching us to land there; 
but I was afraid of a reef of rocks which entirely surrounds that island, 
although there is within it depth enough and ample harbor for all the vessels 
of Christendom ; but the entrance is very narrow. It is true that the interior of 
that belt contains some rocks, but the sea is there as still as the water in a well. 
And in order to see all this I moved this morning that I might give an account 
of everything to your Highnesses, and also to see where a fort could be built, 
and found a piece of land like an island, although it is not one, with six 
houses on it, which in two days could easily be cut off and converted into an 
island; such a work, however, is not necessary in my opinion, because the 
people are totally unacquainted with arms, as your Highnesses will see by 
observing the seven whom I have caused to be taken in order to carry them to 
Castile to be taught our language, and to return them unless your Highnesses, 
when they shall send orders, may take them all to Castile, or keep them in the 
same island as captives ; for with fifty men all can be kept in subjection and 
made to do whatever you desire; and near by the said little island there are 
orchards of trees the most beautiful that I have seen, with leaves as fresh and 
green as those of Castile in April and May, and much water. I inspected all 
that harbor, and afterwards I returned to the ship and set sail, and saw so many 
islands that I could not decide to which one I should go first, and the men 
I had taken told me by signs that there were so many of them that they were in- 
numerable, and named more than one hundred of them, In consequence, I 
looked for the largest one and determined to make for it, and I am so doing, 
and it is probably distant five leagues from this of Sen Salvador ; the others, 
some more, some less; all are very level, without mountains, and of great 
fertility, and all are inhabited, and they make war upon each other, although 


these are very simple-hearted and very finely formed men.’ 


Monday, October 15. 


“T had been standing off and on this night, fearing to approach the shore for 
anchorage before morning, not knowing whether the coast would be clear of 
shoals, and intending to clew up at dawn. And as the island was over five leagues 
distant, rather seven, and the tide detained me, it was about noon when! 
reached the said island ; and I found that that side which is towards the island 
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of San Salvador runs north and south, and is five leagues in length, and the 
other, which I followed, ran east and west, and contains over tenleagues. And 
when from this island I saw another larger one to the west, I clewed up the 
sails, for I had gone all that day until night, because I could not yet have reached 
the western extremity, to which I gave the name of the #sland of Santa Maria de 
la Concepcion ; and about sunset I anchored near said extremity in order to learn 
whether there was gold there, because the men whom I had caused to be taken 
from San Salvador told that they there wore very large rings of gold on their 
legs and arms. I well suspected that all they said was deceptive in order to 
get away from me. Nevertheless, it was my desire not to pass any island 
without taking possession of it, although, one taken possession of, the same may, 
be said of all ; and I anchored and remained until to-day, Tuesday, when at dawn 
I went on shore with the boats armed, and landed, and they who were many in 
number, also naked, and of the same disposition as those of the other island of 
San Salvador, allowed us to go over the island and gave us whatever we asked 
for, And because the wind was increasing against the coast, southeast, I did 
not like to stay longer, so I returned to the ship, and a large canoe was along- 
side the caravel Nijia, and one of the men of the island of San Salvador, who was 
in her, jumped overboard and escaped in it, and in the middle of the preceding 
night the other* and he went after the canoe, which flew so swiftly that there 
was never a boat that could overtake it, as it was much in advance of us. 
Nevertheless it reached the land, and they left the canoe, and some of my men 
went on shore after them, and they all ran like hens, and the canoe they had 
left we took on board the caravel Nijia, to which from another quarter another 
smal] canoe was coming with a man who came to barter a ball of cotton, and as 
he refused to go on board the caravel, some sailors plunged into the sea and 
took him; and I, who from the poop of my ship saw all, sent for him, and I 
gave him a red cap, put around his arm a string of small green glass beads, and 
two littie bells on his ears, and ordered that his canoe, which they had also on 
board of the vessel, should be returned to him, and thus I sent him on shore; 
and soon after I set sail for the other large island that I was descrying in the 
west, and I ordered that the other canoe that the Nijia had astern should be 
turned adrift. When the man to whom I made the indicated presents and from 
whom I had refused the ball of cotton he offered to me, reached the land, he 
was as I saw immediately surrounded by those on shore, and he felt a great 
wonder and thought that we were good people, and that the other man who had 
fied had probably been kept by us in consequence of some injury done us, and 
that was the reason why I gave him presents and ordered his release, my aim 
being to win thus the esteem of all, and avoid their enmity to the future expedi- 
tions your Highnesses may send ; and yet all I gave him was not worth four 
maravedis. And so I left, at about ten o’clock, with a southeast wind, inclining 
to the south for the other island, a very large one, where the San Salvador men 
Ihave with me assert by signs there exists much gold, and that they wear it in 
rings around their arms and legs, and in their ears, noses, and around their 
necks. And from this island of Santa Maria to the other one there are nine 


* Sentence illegible and unfinished in the original. 
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leagues east and west, and all this portion of the island runs northwest and 
southeast, and it appears that there may be on this side of the coast more than 
twenty-eight leagues; it is even and devoid of mountains, like those of San 
Salvador and Santa Maria, and all its shores are free from reefs except some 
sunken rocks near the land which require great watchfulness when one wants 
to anchor, or makes it prudent to anchor some distance from land, although the 
water is always remarkably limpid and the bottom can be seen. At the dis. 
tance of two lombard shots there is in all these islands a bottom so deep that it 
cannot be reached. These islands are very green and fertile, and have a balmy 
atmosphere ; they probably contain many things which I do not know of, for] 
edo not wish to stop but to reconnoitre many islands in search of gold. And 
since these thus give these signs that they wear it on their arms and legs, and 
it is real gold, for I showed them some pieces of that which I have, I cannot fail, 
God helping, finding the place whence it is procured. And being in the gulf, 
midway between these two islands, namely, that of Santa Maria and this large 
one, to which I give the name of /a Fernandina, I found a man who was going 
from the island of Santa Maria to la Fernandina; he had a small piece of his 
bread, about the size of one’s fist, a calabash of water, a lump of red earth re- 
duced to powder and afterwards kneaded, and some dry leaves, highly prized 
no doubt among them, for those of San Salvador offered some to me asa 
present ; and he carried a little basket in their fashion, in which he had a small 
string of glass beads and two blancas, by which I knew that he came from the 
island of San Salvador, had passed to Santa Maria, and was now going to la 
Fernandina, and he came to the ship; I had him taken on board as he desired, 
and ordered that his canoe and all that he had should be kept in the ship; and 
had him treated with bread, honey, and drink: and I will take him to la 
Fernandina, giving him back what he has brought, in order that he may give 
good news concerning us, so that, God willing, when your Highnesses shall send 
here, those who shall come may receive honor, and that they may give us of 
all that they have.” ° 
Tuesday, October 16, 


** About noon I left the islands of Santa Maria de la Concepcion for the island 
of Fernandina, which appears to be very large to the west, and I sailed all that 
day with calm weather ; I could not arrive in time to see the bottom in order to 
get a clear anchorage, a thing requiring the greatest care in order not to lose 
the anchors ; in consequence I waited until daylight, when I anchored near a 
village. The man whom I found yesterday in his canoe in the gulf had come to 
.that village, and so favorable was the account he had given of us that to-night 
they have been constantly coming to the ship in their canoes, bringing us water 
and everything they have. I caused some things to be given to every one, such 
as small beads, ten or twelve of them of glass on a string, some brass [tin ?] 
rattles like those that in Castile can be had for one maravedi apiece, and some 
leather straps, all of which they considered of the greatest excellence, and I 
also treated those who came to my ship with honey of sugar [molasses ?] ; and 
afterwards, at nine o’clock A. M., I sent the ship’s boat to the shore for water, 


and they willingly showed my men where the water was and they themselves 
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brought the casks filled to the boat, and were very glad to be able to oblige us, 
This island is exceedingly iarge and I have determined to go around it, because, 
as [can understand, on it or near it there is a mine of gold. This island lies 
at a distance from that of Santa Maria of eight leagues almost east and west ; 
and this cape to which I have come, and all this coast, runs north-northwest and 
south-southwest, and I saw fully twenty leagues of it, but this was not the end. 
Now while writing this I set sail with a south wind, intending to go around the 
whole island, and work until I should find Samaot, which is the island or city 
where the gold is, as all those say who have come with us in the ships, and as 
was before asserted by those of the island of San Salvador and Santa Maria. 
The people here ar¢ like those of the said islands, and speak the same lan- 
guage and have the same customs; but these look to me as somewhat more 
gentle, of better manners, and of keener intelligence, for I notice that in bar- 
tering cotton and other little things they know how to trade, which the others 
never did; and also on this island I saw cotton cloth made like mantles, and 
the people more intelligent ; and the women wear in front a small piece of cotton 
stuff which scarcely covers what decency requires. The island is very green, 
level, and exceedingly fertile, and I doubt not that they sow and gather 
panizo, and all other things, at all seasons of the year; and I saw many trees 
whose shape was very different from ours, and many of them which had 
branches of many kinds, although growing from one trunk ; and one branch is of 
one kind and another of another kind, and so different, that the diversity of the 
kinds is the greatest wonder of the world; for instance, one branch had leaves 
like those of cane and another like those of a mastic; and thus on a single tree 
there were five or six of these kinds, and all so different; nor can it be said 
that they have been grafted, because those trees grow wild in the field, and 
nobody cares for them. I know no sect among them, and as they are of 
very good understanding, they would in my opinion soon become Christians. 
The fishes here are so different from ours that it is a wonder. Some look like 
cocks of the finest colors in the world, blue, yellow, red, and all colors, and 
others variegated in a thousand fashions; their different hues being so ex- 
quisite that nobody can contemplate them without wondering, and feeling great 
delight in seeing them. There are also whales here; but on shore I saw no 
beasts whatever, save parrots and lizards; a young man told me that he had 
seen a large snake. No sheep nor goats nor any other beast did I see; 
although I have only stopped half a day, I could not fail in seeing some, should 
there be any, When I shall have sailed around this island I will describe its 
coast,” 

Wednesday, October 17. 

“At midday I left the village where I had anchored and taken in water, in 
order to sail around this island of Fernandina. ‘The wind was southwest and 
south; and as my wish was to follow the coast of the island where I was to the 
southeast, because it all runs to the north-northwest and south-southeast, and I 
desired to take the said route of south and southeast, because that part all these 
Indians whom I have on board and another from whom I received signs in this 
part of the south, say that on the island which they call Samoet [is] where the 
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gold is; and Martin Alonso Pinzon, captain of the caravel Pinta, into which] 
sent three of these Indians, came to me and said that one of them had very 
positively given him to understand that I should round the island much the 
quickest by the north-northwest. I saw that the wind was not favorable to my 
intended course, and was to the other; so I sailed to the north-northwest, and 
when I was near the end of the island, two leagues off, I found a very marvel. 
lous port with an entrance, although it may be said that there are two entrances; 
because it has a rocky islet in the middle, and both are very narrow ; but within 
it there is ample room for one hundred ships, if it had sufficient depth of water, 
and was clear, and had also a deep entrance. I thought it worth while to 
examine and sound it, and so I anchored outside of it, and went in with all the 
boats of the ships, and saw that there was not enough depth of water. And 
because I thought when I saw it that it was the mouth of some river, I had the 
casks sent on shore for water, and on shore I found eight or ten men who soon 
approached us, and showed us the village near by, to which I sent my men for 
water, some armed, and others with the casks, and thus they got it; and because 
it was rather far, I was detained for the space of two hours. During this time 
I walked among those trees, which were the most beautiful things that were 
ever seen; so much verdure being visible and in as high a degree as in the 
month of May in Andalucia, and all these trees as different from ours as day is 
from night; the same was the case with the fruits, grass, stones, and all things, 
It is true that some trees were of the same family as others in Castile ; however 
there was a very great difference, and the other trees of other kinds were so 
many that there is no person that can compare them to others in Castile. The 
people were all like those aforementioned ; they have the same dispositions, go 
about naked, and are of the same size, and gave of what they had for anything 
that was given to them; and here I saw that some young men of the vessels 
obtained spears from them for some little pieces of broken crockery and glass; 
the men I sent for water told us that the houses which they had entered were 
well swept and perfectly clean, and that their beds and coverings looked like 
cotton nets; the houses are like military tents, very high and have good chim- 
neys ; but among the many villages which I saw none had over twelve or fifteen 
houses. Here they found that the married women wore cotton breeches, the 
young girls not, except a few who were already of the age of eighteen years. 
And they had there dogs, mastines and branchetes, and here they found one 
wearing in his nose a piece of gold the size of half a castillano, on which they 
saw letters ; I scolded them for not having got it by giving whatever he asked, 
in order to see what it was, and if coin whose coin it was; but they answered 
that he did not dare to barter it. After getting in water, I returned to the ship 
and set sail, and sailed to the northwest unti] I discovered all that part of the 
island as far as the coast which runs east and west, and afterwards, these Indians 
again said that this island was smaller than the island of Samoct, and that it 
would be well to go back, as we would thus reach it sooner. The wind then 
ceased and then sprang up from west-northwest, which was contrary to our 
course, and so I turned around and sailed all the past night to the east-south- 
east, and sometimes wholly east, and sometimes to the southeast ; this I did in 
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order to keep off the land, for the atmosphere was very misty and the weather 
threatening ; it [the wind] was light and did not permit me to reach the land in 
order to anchor. , So that this night it rained very hard after midnight until 
almost day, and is still cloudy, threatening to rain; and we [are] at the southeast 
cape of the island, where I hope to anchor until it gets clear in order to see the 
other islands where I have to go; ever since I came to these Indies it has been 
raining much or little. I beg your Highnesses to believe, however, that this land 
is the richest, the mildest in temperature, and the most level and wholesome 


in the world.”’ 
Thursday, October 18. 

“ After it cleared up, I followed the wind, and went around the island as much 
as I could, and I anchored when it was no longer possible to sail ; but I did 
not go on shore, and at dawn I set sail,”’ : 

Friday, October 19. 

“At dawn I weighed anchor and sent the caravel Pinta tothe east and south- 
east, and the caravel Nijia to the south southeast, and I with the ship went to 
the southeast, having given orders that they should keep that course until 
midday, and then that both should change their course and return to me; and 
then before we had gone three hours we saw an island to the east, to which we 
directed our course, and all the three vessels reached it before midday at its 
northern extremity, where there is a rocky islet and a ridge of rocks outside it 
to the north, and another between it and the large island; which the men of 
San Salvador, that I brought with me, called Saemeto, to which I gave the name 
of Ja Jsabela. The wind was north, and the said islet lay from the island of 
Fernandina, whence I had come east and west, and the coast afterwards ran 
from the rocky islet to the westward, and there was in it twelve leagues as far 
as a cape, which I called Cape Beautiful, which is in the west; and so it is 
beautiful, round, and [the water ?] very deep and free from shoals outside of it ; 
at first it is rocky and low, but farther in it is a sandy beach as it is along most 
of the coast, and it is here that I have to-night, Friday, anchored until morning. 
This coast all, and the part of the island that I saw, is nearly all a beach, and 
the island the most beautiful thing I have seen; if the others are very beautiful, 
this is still more so; it has many trees, very green and very large ; and this 
land is higher than that of the other islands I have discovered, although it can- 
not be called mountainous; yet gentle hills enhance with their contrasts the 
beauty of the plain, and there appears to be much water in the middle of the 
island: northeast of this cape there is an extensive promontory ; and there are 
many groves, very thick and very large. I wished to anchor off it in order to 
land and visit so handsome a spot; but it was shallow and I could not anchor 
except far from land, and the wind was very favorable to come to this cape, 
where I have now anchored, and which I have called Cape Beautiful, because 
itisso, and, consequently, I did not anchor off that promontory, and besides, 
because I saw from there this cape so green and so beautiful, as are all the 
other things and Jands of these islands, so that I do not know to which to go 
first, nor do my eyes grow tired with looking at such beautiful verdure, so 
different from our own; and I even believe that among it there are many grasses 
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or herbs, and many trees which would be of great value in Spain for dyes and 
medicines, but I do not know them, which I greatly regret. And when | 
reached this cape the odor came so good and sweet from flowers or trees on the 
land that it was the sweetest thing inthe world. To-morrow, before leaving 
here, I will go on shore to see what there is on this cape ; there is no population 
except farther inland, where, according to the information received from these 
men whom I have on board, their king lives and wears much gold. I intend to 
proceed to-morrow until I find the population, and see or converse with this 
king, who, according to the signs made by these men, rules all these neighboring 
islands, and goes clothed, and wears much gold on his person ; although place 
little confidence in their assertions, both because I do not understand well and 
because I see that they are so poor in gold that any small quantity worr by this 
king would seem to them to be a great deal, I believe that this Cape Beautiful 
is a separate island from Saometo, and even that there is another small one 
between; I donot care to examine so much in detail, because I could not do it 
in fifty years, because I desire to see and discover the most that I can, inorder 
to return to your Highnesses, God willing, in April. It is true that wherever 
I may find gold or spices in large quantities I will stop long enough to get ag 
much of each as possible ; I am constantly sailing in order to find some,” 


Saturday, October 20. 
‘At sunrise I weighed anchor from the place where I was with the vessel 
anchored at this island of Saometo at the southwest cape (which I named the 
Cape of the Lagoon, and I called the island /a /sade/a), in order to sail to the 
northeast and to the east from the southeast and south, where I understood 
from these men whom I have with me that the population and their king were; 
and so I found the bottom so shallow that I could not enter or sail to it, and I 
saw that by following a southwestern route it would be a long way around, and 
consequently I determined to return by the course I had come from the north- 
northeast from the west, and to go around this island in order,* The 
wind, however, was so scant that I was never able to have the land along the 
coast except at night; and because it is dangerous to anchor among these 
islands, save in the daytime (when one sees with the eye where the anchor is 
cast, because it is all spots, one clean, the other not), I stood off and on all this 
night of Sunday. The caravels anchored because they reached the land early, 
and thought that I would do the same at sight of their customary signals; but 

I did not wish to.” 
Sunday, October 21. 


“ At ten o’clock I arrived here at this end of the rocky islet, and I anchored, 
as did the caravels ; and after taking my dinner I went on shore. I found there 
only a house, in which I found no person, and I believe that they had fled through 
fear, because all their household goods were there. I did not allow them to 
touch anything, except that I went with the captains and men to see the island. 
If the others appeared beautiful, green, and fertile, this one with its majestic and 


* A blank in the original. 











THE CRUISE OF COLUMBUS IN THE PAHAMAS, 1492. 461 


juxuriant forests surpasses them all. Here are sore large lagoons, and over- 
hanging and around them are the trees, so that it is a marvel, and here and 
throughout the island they are all green, and tue grass is like it is in April in 
Andalucia; and the songs of the little bircs so that it seems as if a man could 
never leave here, and the flocks of parrots which darken the sun; and birds and 
little birds of so many kinds and so different from ours that it is a marvel; and 
then there are trees of a thousand kinds, all bearing fruit of their own kinds, 
and all smell so that it is a marvel, so that I feel the greatest regret in the world 


because I am very certain that they are all things of value, 


not to know them, 
and I bring the samples of them and also of the grasses. While going around 
one of these lagoons I saw a serpent, which we killed, and I bring the skin to 
your Highnesses. When it saw us it plunged into the lagoon, and we followed it 
in, because it was not very deep, until we killed it with our lances; is of seven 
palmos in length; I believe that there are many like this in this lagoon. Here 
I found the aloe tree, and as I have been told that it is very valuable I shall to- 
morrow have ten quintals of it brought to the ship. While looking for good 
pater, we went to a village, distant half a league irom my anchoring place; and 
the people fled at our approach, abandoning their houses, and hiding their wear- 
ing apparel and what they had in the woods; and I did not allow them to take 
anything, not even the value of a pin. Afterwards some of the men came to us, 
and one came quite up to us: I gave him some little bells and some glass beads, 
which satisfied and gladdened him very much, and in order that our friendship 


might increase, and that he might ask something of them, I caused him to ask 
for some water, which they, after I had gone on board the ship, brought to the 
beach with their calabashes filled, and were very much pleased to give it to us. 
Ihad them presented with another small string of glass beads, and they said 
they would come the next day. I wanted to have all the casks in the ship sup- 
plied with water ; consequently, the weather permitting, I shall sail at once in 
order to go until I get an interview with this king, to see if I can get from him 
the gold which I hear that he wears, and afterwards to sail for another very 
large island, which I think must be Cipango, according to the signs given me by 
those Indians whom I have on board, and which they called Co/éa, and where 
they say there are large ships and many merchants, and from it to another island 
named Bosio, which they also say is very large, taking a passing notice of others 
between, and shaping my future conduct in accordance with the quantities of 
gold or spices that I may find. I have also decided to goto the mainland to 
the city of Guisay, present there the letters of your Highnesses to the Grand 


Khan, ask for an answer and come away with it.” 


Monday, October 22. 
“All last night and to-day I have remained here, expecting the king or other 
persons to come with gold or some other valuable things. Many ofthese people 
came naked, like those of the other islands, painted some white, some red, some 
black, and so on in many ways. They brought spears and some balls of cotton 
tobarter, which they exchanged here with some sailors for pieces of glass, broken 
cups, and pieces of earthenware. Some of these few wore pieces of gold in their 


hoses, which they gladly gave away for a small bell such as is attached to the 
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leg of a hawk ; but it is so little that it is nothing ; it is true that for any little 
thing that was given them they marvelled greatly at our coming, and thought 
that we had come down from heaven. We took water for the vessels froma 
lagoon which is near to the Cafe of the rocky island, so named by me; and in 
the said lagoon Martin Alonzo Pinzon, captain of the Pinta, killed another ser. 
pent like that of yesterday, of seven palmos. I caused to be taken on board all 
the aloes that could be found.” 
Tuesday, October 2} 


“T should like to sail to-day for the island of Cué4a, which, from the descrip- 
tion about its size and riches given by these people, I infer to be Cipango, I will 
not stop here longer nor * around this island to go to the inhabited portion, 
as I had determined, in order to have an interview with this king or lord. This 
is in order not to stop much, because I see that there is no mine of gold here; 
and to go around these islands requires many different winds, and they do not 
blow as men would wish. And therefore the most important thing is to go 
where there is a great trade. I say that it is not right to stop, but to continue 
on one’s course to examine many lands until one reaches some very profitable 
land, although my idea is that this is very rich in spices; but I grieve exceed- 
ingly that I have no knowledge of them, because I see a thousand kinds of trees 
having each one its own kind of fruit, and green now as in Spain in the month 
of May and June, and a thousand kinds of herbs, with flowers, of all of which 
none was known save this aloe of which I have had quantities brought on board 
the ship for your Highnesses. And I have not sailed nor do I sail for Cuda, 
because there is no wind, but a dead calm and much rain; yesterday it also 
rained much, yet it was not cold ; on the contrary it is warm during the day, and 
the nights are as mild as those of Andalucia in Spain in May.” 


Wednesday, October 24. 

** At midnight I weighed anchor from the island of /saéela, the cafe of the rocky 
islet, which is on the northern side where I was lying, in order to go to the 
island of Cuda, which I heard from these people was very large, having much 
trade, and that there was in it gold and spices, and large ships and merchants; 
and they told me that I should go to it by the west-southwest, and so I think, 
because I believe that if it is such as all the Indians of these islands and those 
whom I have on board told me by signs, because I do not understand their lan- 
guage, it is the island of Cipango, of which marvellous things are related, and 
on the globes which I have seen and on the maps of the world it is in this re 
gion, and thus I sailed until day to the west-southwest, and at dawn the wind 
calmed and it rained, and so almost all night ; and I remained with little wind 
until after midday and then the wind began to blow very lovely, and I carried all 
the sails of the ship, the mainsail, two bonnets, the foresail, and spritsail, and the 
mizzen, and the main-topsail, and the boat astern; thus I followed my course 
until nightfall, and then Cage Verde of the island of Fernandina, which is at the 
south towards the west, remained to the northwest of me, and there was from 


* Blank space in the original 
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me to it seven leagues. The wind was blowing hard, and I knew not how far 
off the island of Cuéa was, and in order not to approach it at night, because 
all these islands are so deep that no bottom can be found all around them, save 
at two lombard shots, and this is all spotted—one piece of rock, another of sand 
—and, consequently, it is impossible to anchor safely except where you can 
see; and therefore I determined to lower all the sails, except the foresail, and to 
sail with that, and suddenly the wind grew very strong and I made much head- 
way, of which I was doubtful, and it was very misty and rained. I had the 
foresail taken in and we did not go this night two leagues,” etc. 


Thursday, October 25. 


He afterwards sailed from sunrise west-southwest until nine o’clock, mak- 
ing about five leagues ; afterwards he changed course to the west; they went 
eight miles an hour until one o’clock P. M., and thence until three o’clock, and 
they made about forty-four miles. At that time they saw land, and there were 
seven or eight islands, all extending from north to south—distance from them 
five leagues, etc. 

Friday, October 26. 

He was on the southern side of said islands; all was shallow for five or six 
leagues; he anchored there. The Indians he had with him told him that to 
reach Cuba with their canoes from those islands would take them a day and a 
half; these canoes are small vessels of one piece of wood and have no sail. 
These are the canoes. He sailed thence for Cuda, because from the signs 
which the Indians gave him of the size and of its gold and pearls he thought 
that was the one, that is to say, Cipango. 

Saturday, October 27. 


At sunrise he weighed anchor from those islands which he called Zas /s/as de 
Arena [Sand Islands] on account of the little bottom they had for six leagues 
tothe south. He ran south-southwest at the rate of eight miles an hour until 
one o’clock in the afternoon, making about forty miles, and up to nightfall they 
had made about twenty-eight miles on the same course, and before night they 
sawthe land. They lay to during the night with much rain which it rained. 
They ran on Saturday until sunset seventeen leagues, south-southwest. 


Sunday, October 28. 

He went thence in search of the island of Cuda to the south-southwest, to 
the land nearest to it [him ?], and entered a very beautiful river very free from 
danger of shoals and other inconveniences ; and all the coast that he passed 
there was very deep and very clear as far as the land; the mouth of the river 
had twelve fathoms, and is ve ry wide in order to tack in; he anchored within, 
he said, at the distance of a lombard shot. The Admiral says that he never 
saw such a beautiful thing, the banks of the river being covered with trees, 
Which were beautiful and green and different from ours, with flowers and with 
their fruit, each one after its kind. Many birds, and little birds which sang 
Very sweetly; there was a great quantity of palms different from those of 
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Guinea and from ours; of medium height and the feet without that shirt, and 
the leaves very large, with which they cover their houses; the land is very 
level. The Admiral jumped into the ship’s boat and went on shore, and came 
to two houses which he thought to be those of fishermen, and which ran away 
in fear; they found in one of them a dog which never barked, and in both 
houses he found nets of palm thread and cords, and horn fish-hooks, bone 
harpoons, and other fishing-gear, and numerous sets within; and he believed 
that each house was occupied by many persons; he ordered that nothing in 
them should be touched, and nothing was. The grass was high as in Anda. 
lucia in April and May. He found much purslain and wild amaranth. He 
returned to the boat and went up the river for a good while, and he said that 
it was a great pleasure to see that verdure and those groves, and of the birds 
that he could not leave them in order to return. He says that that island is the 
most beautiful that eyes ever beheld, full of good ports and deep rivers, and it 
seemed to him that the sea must never be high there, for the grass of the beach 
almost reached the water, which rarely happens where the sea is rough; until 
then he had not experienced a rough sea in all those islands. The island, he 
says, is full of very beautiful mountains, though they are not very long, but 
lofty, and all the land is high like that of Sicily ; full of many streams of water, 
as he could understand from the Indians with him, whom he took from the 
island of Guanahani, who tell him that there are ten large rivers, and that with 
their canoes they cannot go around in twenty days. While going to the land 
with the vessels, two canoes approached, and when they saw that the sailors 
entered the boat and rowed in order to go to see the bottom of the river and to 
know where they were to anchor, the canoes fled. The Indians said that in 
that island there were mines of gold and pearls, and the Admiral saw place 
suitable for them and shell-fish, which is a sign of them, and the Admiral 
understood that ships of the Grand Khan came there, and large ones, and that 
from there to the mainiand was a run of ten days. The Admiral called that 
river and port San Salvador. 


It may be of service in examining the different tracks proposed for 
Columbus, to have a synopsis of the information contained in the 
journal concerning the different islands, with their bearings and dis- 
tances from each other. 


San Salvador. 
Large and level with large lagoon in middle. No mountains (Oct. 13). 
Surrounded by reef of rocks, within which is a large harbor having a narrow 
entrance (Oct. 14). 


Santa Maria de la Concepcion. 

About SW. from San Salvador (Oct. 13). Distance from San Salvador 
about 5 leagues (Oct. 14), 7 leagues (Oct. 15). Side towards San Salvador ex- 
tends north and south 5 leagues; the other, east and west 10 leagues (Oct. 15). 
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Fernandina. 

In sight from Santa Maria (Oct. 15, 16). 9 leagues west of Santa Maria 
(Oct. 15). 8 leagues (Oct. 16). 

Extends NW. and SE. more than 28 leagues (Oct. 15). 

Extends NNW. and SSE. more than 20 leagues (Oct. 16). Level. A 
promising harbor which proved to be shallow, having a narrow entrance with 


rocky islet in middle on the east side (Oct. 17). 


Isabela. 


Not in sight from Fernandina (Oct. 19). 

Rocky islet at northern extremity with ridge of rocks outside, and another 
between it and large island. This islet was E, from Fernandina (Oct. 19). 

Coast ran to westward from rocky islet 12 leagues to Cape Beautiful (Oct. 19). 

Deep water, sandy beach (Oct. 19). 

Higher than other islands visited, though not mountainous. Gentle hills, 
apparently much water in interior. Cape Beautiful on different island from 
Isabela (Oct. 19). 

Found shallow water in attempting to go NE. and E. from the south cape 
(Oct. 20). 

Large lagoon near the rocky islet (Oct. 21). 


Las Islas de Arena. 
Chain of seven or eight islands lying north and south (Oct. 25). 
Shallow for 5 or 6 leagues to southward of the islands (Oct. 26). 


Reached by sailing on courses between W. and WSW. from Isabela (Oct. 
24, 25). 


Cuba. 


Ran SSW. 68 miles* from anchorage to southward of Las Islas de Arena, 
and then had Cuba in sight (Oct. 27). 


ad 


With these data for reference the routes proposed for Columbus 
through the Bahamas may be readily tested. No better criticism of 


*Mr. Fox discusses the value of the league and the mile so often referred to 
in the journal, and reaches the following conclusions : 

In several places the league is stated as four miles, as inthe entry for Oct. 11, 
Columbus says he had made ‘about ninety miles, that is twenty-two and a half 
leagues.” Again, in the run from Las Islas de Arena to Cuba, on October 27, the 
run is entered both in leagues and miles, 68 of the latter being equivalent to 17 
leagues. The length of the mile is however somewhat doubtful. On the authority 
of Rear-Admiral John Rodgers and Prof. De Morgan, Mr. Fox adopts the length 
of 1614 yards, that of the old Roman or Italian mile, as the mile of Columbus. 
The league is therefore 19,368 feet or 3.18 English nautical miles. As all dis- 
tances in the log are from dead reckoning, there is probably no great error 
committed in calling Columbus’ league three nautical miles, and his mile 3 of 
the present nautical mile. 
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these can be made than that given in Mr. Fox’s Memoir. The fol- 
lowing is in the main an abstract of his discussion. The accompany- 
ing Chart (Plate I.) is a copy of the excellent one accompanying hig 
paper. 

The first track considered is that of Navarrete from Grand Turk, 
which agrees in only one or two points with the journal. The distance 
between the second and third islands, which is given as about twenty- 
five miles, is here sixty, and nothing is in sight from the second. The 
third island, described as twenty-eight leagues in length, is here only 
seven. Navarrete omits entirely the fourth and fifth islands, and 
makes Columbus proceed directly from the third to Cuba. Itis hardly 
possible to imagine that this track is derived from the log at all. 

Varnhagen fixes on Mariguana as San Salvador. His second island 
bears WNW. from the first, although Columbus said he should 
sail SW. from San Salvador, and afterwards stated the distance 
between the islands as seven leagues ; whereas on Varnhagen’s track 
it is over forty miles. From the second island, Varnhagen’s track co- 
incides in the main with others to be discussed, and need not be con- 
sidered separately. 

Washington Irving makes Cat Island to be Guanahani, and his 
theory, given as it is in full in his life of Columbus, has become widely 
known and has obtained considerable support. Although as far as 
Cat Island itself is considered there is no discrepancy with the bits of 
description given of San Salvador, there are difficulties met with that 
seem insuperable in fo!lowing Columbus therefrom. _Irving’s second 
island (Conception Cay) is SSE. from Cat Island, although, as 
already stated, Columbus said he should sail SW. The third island 
in this track is Exuma, and the fourth, Long. In order to reach Exuma, 
the ships would have had to pass close to Long Island, and could not 
have avoided seeing it. The log states that on leaving the second island 
the ships went to the land in sight, but Irving makes them pass itand 
push on towards Exuma, which is not visible even from Long Island. 
On the roth the ships steered on different courses to pick up the land, 
showing conclusively that Columbus knew of its position only by hear- 
say ; yet, according to the track assigned him by Irving, he had passed 
only four days before within a mile or two of the very island he was 
then seeking. From Long Island, Irving supposes the ships to have 
proceeded SW. to Mucarras Cay and Cuba. A glance at the chart 
shows this to be the fatal objection to this route, as it passes the 
Jumentos Cays, and thence over the Great Bahama Bank, a region 
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which is to-day almost wholly unnavigable. No mention is made in 
the log of any shoal water on this passage, although as soon as it is 
encountered south of Las Islas de Arena it is recorded. The dis- 
tance is also widely different, being 120 miles, whereas the log ac- 
counts for not more than 80. The Mucarras Cays do not correspond 
with Las Islas de Arena in number and position, and are only 26 miles 
from the Cuban coast, whereas the log says that the ships sailed 54 
miles and then had Cuba in sight only. 

Captain Becher, R. N., published a book entitled “ The Landfall of 
Columbus,” in which he adopted Watling’s Island as Guanahani ; 
his decision has probably been more widely received than any other. 
But Mr. Fox shows conclusively that the assumed track from San 
Salvador to Cuba is widely at variance with the log, and is only an 
ingenious attempt to reconcile facts with a preconceived theory. The 
first point of difference is in the log of the 15th. The Spanish reads: 
“y como desta isla vide otra mayor al Oueste, cargué las velas por 
andar todo aquel dia fasta la noche, porque aun no pudiera haber 
andado al cabo del Oueste. . . . y cuasi al poner del sol sorgi acerca 
del dicho cabo.’’ Captain Becher translates: “ And as from this 
island I saw another larger one to the westward / made sail, con- 
tinuing on until night, for as yet I had not arrived at the western 
cape.” Professor Montaldo’s translation is, “And when from this 
island I saw another larger one to the west / clewed up the sails, for 
Ihad gone all that day until night, because I could not yet have reached 
the western extremity.” The vital difference is in the translation of 
“cargué las velas.” The verb “cargar” means ordinarily to press 
or to crowd, and its translation by Becher “I made sail” is there- 
fore natural; but “cargar las velas” is a technical term, meaning 
to clew or brail up the sails, a signification the reverse of what it or- 
dinarily ‘has. Mr. Fox, who had a translation by Professor Montaldo, 
adopts his interpretation of this passage, although giving some one 
else as the authority. The question once raised, any dictionary 
of nautical terms shows that the true rendering of “ cargué las 
velas” is “I clewed up the sails.” Becher’s erroneous translation 
leads him into the hypothesis that Columbus did not stop at the 
second island that he reached, but pushed on towards the one in 
the west. Even if this hypothesis were correct, it affords no justi- 
fication for the tampering with the name given by Columbus to 
the second island, Santa Maria de la Concepcion. Becher sup- 
poses that he passed Rum Cay without stopping and pushed on to 
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Long Island, where he anchored =bout sunset; but he divides the 
above name, giving to Rum Cay the first half of it, Santa Maria, 
and to Long Island the remainder, Concepcion. This division would 
seem to be almost too absurd for credence, yet it has actually been 
adopted by the British Admiralty. It is charitable to suppose that 
they are aware that they are accepting names due only to the fertile 
imagination of Captain Becher, and not those given by Columbus, 
The evidence is conclusive in the log that Columbus did of push on 
to the land he saw to the westward; for in two places in the log of 
the 15th, and in one of that of the 16th, reference is made to the land 
visible to the westward. It was in sight, but not until noon of the 
16th did the ships leave the second island to sail to it. It cannot be 
urged in defence of Captain Becher that the ships anchored at sunset 
of the 15th at the north end of Long Island and sailed thence on the 
16th for his next island, Exuma; for, Exuma is not in sight from Long 
Island. Becher slights the “marvellous harbor” described in the 
journal of the 17th, saying that it is “really nothing more than the 
low shelving shore of the island (Exuma) covered to the depth of a 
few feet by the sea.” The real difficulty is that there are two excel- 
lent harbors in Exuma which do not at all agree with the one described 
by Columbus, which appeared to be a good port, but which proved 
to be shallow. 

But Captain Becher’s fancy takes its highest flight in the course he 
attributes to Columbus on the night of the 17th. He fixes on the 
Crooked Island group as the Samoet or Isabela of the journal, and it is 
necessary to get the ships there, although at sunset they were a hun- 
dred miles distant, at Great Exuma. He therefore writes of the heavy 
gale on that night from the westward, before which Columbus ran ESE. 
until he cleared the north end of Long Island, when he hauled to the 
southward, skirting the shore and anchoring at daybreak at the south 
end of Long Island, which he supposed to be the south end of Exuma. 
The distance is about one hundred miles, the time allotted, about ten 
hours. There are several objections to this assumed run. First, no sea- 
man of Columbus’ ability would run all night at such a speed in an 
absolutely unknown sea; second, there was no gale! The log is 
explicit: “the wind was light, and did not permit me to reach the 
land to anchor.” Mr. Fox says of Becher’s hypothesis, “ He ‘bounds 
him along’ the reef of this coral island and into the unknown dark- 
ness as if it was as easy to do so as to write about it. He makes him 
straddle a strange island during a stormy night and witlessly anchors 
him at the end of the wrong one in the morning.” 














THE CRUISE OF COLUMBUS IN THE BAHAMAS, 1492. 469 


For the fourth island (Isabela), Becher fixes on the Crooked Island 
group, and no one can read the journal with chart in hand (see Plate 
III.) without noting how closely the topography agrees with the text. 
In the run from Isabela to Cuba, Becher allows one and a half points 
westerly variation in order to bring the ships into the port of Nipe; 
but, as will be shown later, the reckoning of this run is too uncertain 
to admit of any positive conclusions based on it alone. Appended to 
Mr. Fox's monograph is, moreover, a discussion of the variation of the 
compass in the Bahamas in 1492, by Mr. Schott, Assistant, U. S. 
Coast and Geodetic Survey, in which the conclusion is reached that 
the variation was not more than a quarter of a point west. 

Thus far we have followed Mr. Fox’s criticism only; but his own 
route is also open to objection, and must next be considered. It is 
apparently founded on the description of the second island. 

The log says (Oct. 15) that “ the side which is towards the island of 
San Salvador runs north and south and is five leagues in length; and 
the other which I followed ran east and west and contains over ten 
leagues.” Captain Fox says: “Crooked has a north and south side 
13 miles, and another which runs west by north and east by south 29 
miles. I wish the reader to take heed that it is the second island and 
no other of which the journal records the length and trend of two 
separate sides; and that Crooked is the only one in the Bahamas 
which conforms to this description.” 

This ccincidence is certainly a remarkable one, and if a theory 
founded on it did not conflict in any point with the journal it would be 
almost conclusive. The description of San Salvador is too meagre to 
enable any one to urge final objections against Mr. Fox’s choice 
of Samana, but the description does not agree so closely with it as 
with Becher’s choice of Watling. The objections to his route rest not 
on the first island but on those visited later. From the second island 
Columbus saw “another larger one to the west,” but Long Island, 
Mr. Fox’s third island, is invisible from his second. He admits this; 
in fact, he particularly investigated the point, and explains the incon- 
sistency by two suppositions: one, that extensive physical changes 
may have been in progress in the Bahamas since 1492; the other, 
founded on the statement of the light-house keepers at Bird Rock, 
off the NW. point of Crooked Island, that, although Long Island is 
not visible itself, yet clouds sometimes settle over it in clear weather 
like a stretch of land. It is possible that changes have taken place, 
but it may be questioned whether any extensive settling of the land 
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has occurred since 1492. Long Island would necessarily have been 
at least two hundred feet higher than it now is to have shown from 
Crooked Island. An objection is found, in the positiveness of the 
statements of the journal on two different occasions, to the second 
supposition, that Columbus mistook clouds for land. These entries 
were both apparently made before the third island was reached, when 
the only evidence of its existence was the fact that it was in sight, 
Columbus was too experienced a seaman to be so completely deceived 
by an appearance of land as to make positive entries in the log 
that it was in sight, if there was nothing but a bank of clouds. 

Difficulty exists in reconciling Mr. Fox’s track with the entry under 
date of Gctober 15, when speaking of the third island, “it appears 
that there may be on this side of the coast more than twenty-eight 
leagues”’; this entry is modified, but confirmed in an entry of the fol- 
lowing day, that “I saw fully twenty leagues of it, but this was not the 
end.” The description of Fernandina agrees very closely with the to- 
pography of Long Island; but if Columbus approached the southern 
end from the eastward, how did he know of the length of the island, 
and how did he see twenty leagues defore he commenced his trip along 
the coast? Five or six leagues would probably be about all that 
would be visible on such a line of approach. 

There can be but little doubt that the southern end of Long Island 
was the point from which the ships of Columbus set sail on the 
morning of October 19. Becher, Fox, and Varnhagen, although 
differing widely in their tracks up to this point, all agree here. Mr. 
Fox is, however, unable to agree with the others on the fourth island, 
as they assign one that he has already chosen as his second. He is 
therefore compelled to adopt views that seem to be unnatural and 
utterly untenable. On getting under way on the 19th for Samoet, 
concerning which he had heard so much from the natives, Columbus 
deployed his ships on different courses, evidently with the intention of 
picking up land as soon as possible. This line of action is proof that 
he was ignorant of the exact situation of Samoet, and was fearful that 
he might miss it if he kept his vessels together. The courses steered 
varied between ESE. and SSE., and it is impossible to imagine 
that any such proceeding would have been adopted if he had already 
come from an island in almost the exact direction towards which he 
was now steering. Mr. Fox makes Columbus sail about W. by 
N. on the afternoon of the 16th, from the second island to the third, 
and then on the 19th has him groping his way blindly ESE., SE., 
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and SSE., in search of land, which he knew was in that direction. 
The journal states further that he reached the land about midday “at 
its northern extremity, where there is a rocky islet and a ridge of 
rocks outside of it to the north, and another between it and the large 
island.” No description written to-day could more clearly describe 
Bird Rock off the NW. point of Crooked Island (Plate III.); but 
this point chosen by Becher and Varnhagen is denied Fox, as it 
is the position he assigns for the anchorage of the night of the 15th; 
and although he cites an instance in which Columbus sailed past a 
portion of the coast of Hayti without recognizing it, he cannot claim 
that he was so thoroughly deprived of all seamanlike instincts as not 
to recognize the same anchorage he had left only three days before. 
That the large island was a new one is evident from the fact that 
Columbus gave it a new name, that of Isabela, and furthermore 
described it as the most beautiful he had seen. “ This land is higher 
than that of the other islands I have discovered; although it cannot 
be called mountainous, yet gentle hills enhance with their contrast 
the beauty of the plain; and there appears to be much water in the 
middle of the island.” 

Crooked Island, with hills 200 feet in height, is higher than any of 
the other islands in the vicinity, and agrees in almost every particular 
with the bits of description scattered through the next five days of the 
log. The note that the ‘rocky islet” bore east from Fernandina is 
in exact accordance with the bearing of Bird Rock. There would 
seem to be no manner of doubt that a person free to apply the 
description to any island fulfilling it would select Crooked Island. 

Mr. Fox’s dilemma is, as has already been stated: Crooked is his 
second island. He has therefore to choose another, and he has taken 
Hobson's choice, Fortune Island being the only one available. But 
Fortune, far from being the largest and most hilly of the islands 
visited, is smaller and more nearly level than Crooked Island, which 
isseparated from it only by a narrow creek, now almost dry at low 
water. Would any seaman use the language of the log,—that he 
reached the land “about midday at its northern extremity, where 
there is a rocky islet and a ridge of rocks outside it to the north, and 
another between it and the large island,’—if he had run into a bay 
between two islands? The description manifestly places the large 
island to the southward of the islet; but if for the rocky islet of the log 
we accept one of the low islands lying in the bayou between Crooked 
and Fortune, the large and hilly island is to the northward of the 
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islet. Is it reasonable to suppose that a discoverer would find himself 
in a position like this without making mention of the land on each 
side of him, especially if by anchoring off the passage between them 
he saw that they were separate islands? Would he speak of a rocky 
islet as off the north end of a large island when it was to the south- 
ward of the larger of the two? Between the roth and 24th Columbus 
made several attempts to circumnavigate the islands, but was unsuc- 
cessful. In all this time not a single expression used in the log gives 
any idea that he recognized the land to the northward (Crooked 
Island) which Mr. Fox has had him visit on the 16th. He repeatedly 
communicated with the shore, and as it was his custom to give 
presents, and in every way to seek the confidence of the natives of the 
islands he visited, he would have ascertained the fact of his previous 
visit (if such there had been) from them. He had with him a num- 
ber of natives from San Salvador, who recognized the large island 
and gave it the name of Saometo. In the journal of the 16th, 
Columbus said that he should work until he found this island, as he 
had learned from the inhabitants of Santa Maria that it contained 
gold. On Mr. Fox’s track, Santa Maria and Saometo are not only 
in sight of each other, but separated by a mere bayou less than a 
mile wide! Mr. Fox bases his whole track on the correspon- 
dence between the account given in the journal of the second 
island and the northern and eastern sides of the Crooked Island 
group, thereby denying himself the privilege of observing how 
equally exact is the correspondence between the description of 
the fourth island, which is given in greater detail, and that of 
the western side of the same group. He is in fact compelled to 
adopt Fortune, and says: “The journal is obscure in regard to 
the fourth island. The best way to find it is to plot the courses 
forward from the third island, and the courses and distances back- 
ward from the fifth. These lead to Fortune for the fourth.” In 
reply to this, if one will read the journal with the idea in mind 
that Crooked and Fortune together form the fourth island, he will 
find no obscurity. Columbus even ventures the statement that he 
thinks there are two islands, and that a small one lies between, 
but says he had not time to decide a question of so little importance. 
There is no course given from the third to the fourth, so that that 
cannot be plotted; but a bearing is given of the “rocky islet” as east, 
the exact bearing of Bird Rock from the south end of Long Island, a 
bearing which Mr. Fox says might easily be 1} points in error. So 
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it might be, but in following his own directions for finding the fourth 
island by plotting from the third, we are led to believe that its position 
is as exact as an experienced navigator could determine it. 

It is well in this connection to make another quotation from Mr. 
Fox. “The strain of a seafaring life from so tender an age is not 
conducive to literary exactness. Still, for the very reason of this sea 
experience, the ‘log’ should be correct. This is composed of courses 
steered, distances sailed over, bearings of islands from one another, 
trend of shores, etc. The recording of these is the daily business of 
seamen, and here the entries were by Columbus himself, chiefly to 
enable him on his return to Spain to construct that nautical map 
which is promised in the prologue of the first voyage.” 

It is impossible to follow Mr. Fox’s suggestion, to plot the courses 
and distances backward from the fifth island, with sufficient exactness to 
determine between Crooked and Fortune Islands. The general state- 
ment is made that the course was WSW. from the “ rocky islet’’; but as 
distances are all measured from an observed departure, we know 
nothing of the distance that had been sailed when the departure was 
taken. This departure is the bearing of the southwest cape of 
Fernandina (which can be accepted with almost absolute certainty as 
Long Island) as NW. seven leagues. The distance is probably 
overestimated, as but little land in the Bahamas is visible with suffi- 
cient distinctness to answer as a point of departure at that distance ; 
but the bearing alone is of the greatest importance. 

After the departure had been taken, a gale arose during the 
night (October 24), and after taking in everything but the foresail, 
Columbus was finally compelled to take that in also. Dead reckoning 
in such a run cannot be relied upon with great certainty. Mr. Fox, 
in his anxiety to prove that Fortune is the fourth island, makes an 
error in working back from the fifth, in putting all the run between 
the departure and the time of anchorage off the Sand Islands as made 
on one course. The log gives WSW., five leagues (16 miles), 
two leagues drift (direction not stated), and west, 44 (35 nautical) miles. 
At that time a chain of islands running north and south, distant five 
leagues, was sighted, bearing not given. On the next morning, Colum- 
bus anchored to the southward of these islands, course and distance in 
the interval not stated. Mr. Fox calculates all the above as WSW., 
but the reckoning worked up places Columbus, at the time he sighted 
land, in latitude 22° 29’, longitude 75° 31’, almost NNE. of the 
position where Mr. Fox has him anchored on the 26th. The data 
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given for this run are too incomplete for any accurate calculations 
and cannot justly be used to identify Fortune as the fourth island, 


Apparently none of the tracks thus far proposed from San Salvador 
to Cuba fulfil the requirements of the journal of Columbus. Common 
fairness requires, however, that a criticism should not only point out 
wherein a treatment of a subject is defective, but that it should also 
substitute something presumably better. In studying the tracks 
detailed above, certain conclusions seemed to present themselves 
naturally, and although many of them have been suggested by 
others, some will be found to be new; the combination is different 
from any yet proposed. I have been led to the following interpre- 
tation of the log of Columbus : 

It is certain that Columbus reached the north coast of Cuba, 
although there may be some question as to the exact point; but as 
his courses and distances are given in this part of the voyage with 
considerable exactness, we can begin to follow him backwards 
with the advantage of having a known point to start from, and we 
can thus trace him back to his landfall. He left the Sand Islands at 
sunrise of the 27th, and by nightfall saw the land, having then run 
about seventeen leagues SSW. In making this run, he was cross- 
ing a strong current that sets to the WNW. along the north coast 
of Cuba; allowing an average strength of two miles an hour, which 
is in excess, if in error, the bearing of his morning anchorage would 
have been NE., and the distance 58 miles, at sunset. At this time, 
however, the coast of Cuba was in sight, distant not more than twenty 
miles. We are therefore justified in saying that the anchorage from 
which he sailed to Cuba was about 75 miles northeast of the latter. 
This anchorage is described as being on the south side of Las Islas 
de Arena, “ seven or eight islands, all extending from north to south,” 
and it is also mentioned that “all was shallow for five or six leagues 
on the southern side of said islands.” Taking a chart of the region, 
if we lay off 75 miles of the scale with a pair of dividers, and sweep 
along the chart, keeping one point of the dividers on the Cuban coast 
and the other on a northeast bearing, the latter should pass near the 
morning anchorage. The only land it approaches is the Ragged 
Island chain, and the coincidence between these and the descriptions 
given above is so exact that there seems to be hardly an opportunity 
for mistake in designating them as Las Islas de Arena. The distance 
of an anchorage south of these islands from the nearest point of Cuba is 
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about 70 miles, and as no other islands at all answer to the descrip- 
tion, we can almost positively fix the position of Columbus on the 
morning of the 27th as at anchor to the southward of the Ragged 
Islands. 

The reckoning of the passage from Isabela to Las Islas de Arena 
js not given in full, but the general course is stated to have been 
about WSW., and the approximate distance between the position of 
the departure from Cape Verde and the point from which Las Islas 
de Arena were sighted is, as calculated from the courses and dis- 
tances given in the log, fifty miles, and the course made good, 
W3S. The distance of the islands when first seen is given as five 
leagues, and we have to conclude therefore that the position at sunset 
on the 24th was about 65 miles, E4N., from the Ragged Islands. 
Laying off this distance and bearing from the two extreme islands of 
the chain, and connecting the points thus determined, we have a line 
of bearing (Plate I.) that should contain the position of Columbus at 
the time he took his departure. But this position was SE. from 
Cape Verde, the south point of Fernandina, and WSW. from the 
“rocky islet” at the northern extremity of Isabela. These bearings 
immediately point to Long Island as Fernandina, and to Bird Rock 
as the “‘ rocky islet.” The exact manner in which Crooked and For- 
tune islands taken together fulfil the descriptions of the journal from 
the roth to the 24th, has already been pointed out, and we are led, 
therefore, to identify Crooked and Fortune as the Isabela of Colum- 
bus, and the Saometo of the natives. 

Isabela, or rather the “ rocky islet,” at its northern extremity bore 
about east from Fernandina, the only idea of the distance derivable 
being that the ships were about six hours crossing from one island to 
the other. Long Island, already indicated as Fernandina, from the 
departure taken from its southern cape, lies 25 miles west of Bird 
Rock (identified as the rocky islet), and corresponds very closely 
to the description of Fernandina as an island over twenty leagues 
long, extending NNW. and SSE. 

We now reach the debatable point of the discussion. There can be 
but little doubt that thus far we have identified the islands visited ; but 
the second island, Santa Maria, offers more difficulties. Captain Becher 
is compelled to alter the journal in order to adapt it to the topography, 
and Mr. Fox, by making the second island the keystone of his argu- 
ment, is obliged to bring Columbus back almost on his own track. 
Itis to be noticed that both Isabela and Santa Maria lay eight or 
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nine leagues east of Fernandina. It may also be inferred that they 
were distant from each other, or Columbus would have known of the 
position of Isabela, which he describes as the highest island he had 
up to that time visited, haying seen it from Santa Maria. The uncer- 
tainty with which he writes of the position of Samoet or Isabela on 
the 17th, after he had been to Santa Maria, shows conclusively that 
it was not visible, and that the two islands must therefore be more 
than twenty miles apart. This inference seems to be almost indis- 
putable, and, if correct, a glance at the chart shows that there is only 
one island on which we can fix as the Santa Maria de la Concepcion 
of Columbus, namely, Rum Cay. How does it fulfil the other condi- 
tions? The objection immediately presents itself that, instead of 
being eight or nine leagues from Fernandina, it is only fifteen miles, 
and this would be serious if in this particular point the journal did not 
appear to contradict itself. Columbus states emphatically on two 
occasions, that from Santa Maria he saw Fernandina, “ appearing very 
large in the west”; but his estimate of the distance must have been 
defective, as there is no land in this part of the Bahamas that would 
be visible twenty-five miles from the deck of a small vessel. The 
fact of visibility cannot be reconciled with the distance given. Neither 
Washington Irving, Capt. Becher, nor Mr. Fox selects an island as 
Santa Maria from which the next island can be seen; and as Rum 
Cay meets this requirement, and as we have been led to select it by 
an independent course of reasoning, the objection of the wrong dis- 
tance between the islands may be counterbalanced by the fact that 
in this case only is the third island visible from the second. Another 
objection to Rum Cay is that it does not agree with the description of 
the second island, as having a shore east and west, ten leagues in 
extent, and another, next to San Salvador, five leagues north and 
south. The north shore of Rum Cay is ten m//es east and west, and 
its east side, which lies towards San Salvador, is five md/es north and 
south. Capt. Becher pays but little attention to the size of the vari- 
ous islands as described, and Mr. Fox is compelled in two places to 
suggest that /eagues in the journal should read mi/es. Without 
claiming this to be the case, it is possible ; and the fact that the trend 
of the shores of Rum Cay is in conformity with that of Santa Maria 
is noticeable. 

Lastly, San Salvador is seven leagues, or about twenty-two miles, 
from Santa Maria, presumably northeast. On the valuable chart 
accompanying Mr. Fox’s monograph, the SW. point of Watling’s 
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[sland is nineteen miles from the nearest part of Rum Cay, and bears 
NEiN. We are thus led to fix on Watling’s Island as the Guana- 
hani of 1492. In choosing it, no evidence has been considered other 
than that of Columbus himself, and it has been identified by his direc- 
tions rather than by trying to lead him into conformity with a precon- 
ceived theory. It only remains to follow him through the details 
of hiscruise, and to examine whether the course already traced enables 
us understandingly and naturally to interpret his logbook. 

Mr. Fox gives excellent authority, that of Prof. Harkness of the 
Naval Observatory, for the statement that at the time San Salvador 
was sighted the moon was three hours high and favorably situated 
for seeing land to the westward. The vessels hove to and anchored 
off Guanahani the next morning. It is difficult to determine where 
Columbus anchored, as the journal contains no positive statements. 
The verbatim copy does not begin until after Guanahani had been 
reached, and Las Casas, in copying it, neglected to state anything on 
a point so unimportant to him as the anchorage. On the 13th the 
journal says, that ‘“‘by going around the island to the southward” 
land could be reached; on the 14th Columbus took all the boats of 
the fleet and went NNE. to “see the other side, which was on the 
other side of the east (point ?).” These two expressions would seem 
to indicate an anchorage on the northwest side of the island. The 
speed of the ships during the night, nine knots an hour, indicates 
that they had not only a fresh breeze but also a fair one, and in that 
case the east side of the island would have been the weather side. It 
is therefore most probable that the anchorage was on the west or 
lee side of the island. 

The choice of Watling’s Island as Guanahani is not new, it having 
been designated by Mufioz as long ago as 1793 as Columbus’ land- 
fall, and it has for many years been widely accepted as such. There 
is nothing in the description of San Salvador that conflicts in any 
way with the topography of Watling’s Island, but, on the contrary, 
there is so strong a correspondence as to have led to its having been 
designated long before any attempt was made to identify the other 
islands. It agrees with the short bits of description given by Colum- 
bus, in having a large lagoon in the middle, and a rocky reef sur- 
rounding the island. It is questionable if a coral reef existing in 1492 
would now be entire, and as these reefs are found more or less 
throughout the Bahamas, neither the presence nor absence of one 
would be a strong argument either way. There is to-day a reef 
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harbor at the northern end which would answer the description in 
many respects, although it is too shallow for large vessels. 

Some time in the afternoon of the 14th the ships of Columbus left 
San Salvador, presumably steering southwest, as he said he should do, 
in search of gold and precious stones. From its very beginning, the 
career of Spanish discovery and conquest in the New World was 
guided by the thirst for wealth, and Columbus shows in his journal, 
day after day, how he was led from island to island by the vague and 
oftentimes misunderstood signs of the Indians, that farther on gold 
was plentiful; and although repeatedly disappointed, he was time 
and again led to put faith in these golden rumors. 

On leaving San Salvador, the distance to the next island, given as 
five and afterwards as seven leagues, would seem to be but a short 
passage, but as it was dark before the island was reached, the ships 
lay off and on during the night, and apparently drifted so far away 
that they did not arrive before noon of the 15th. Mention is made 
of detention due to the tide, but nothing is said of which way the ships 
were set. The sailing directions make but little mention of any tidal 
current on the outer edge of the Bahamas; but the currents are very 
strong. The sailing directions issued by the U. S. Hydrographic 
Office, 1877, say that “almost everywhere through these islands the 
current sets to the westward at the rate of half a mile to a mile an 
hour.” In the vicinity of Rum Cay they are either to the NW. or 
to the SE. In the track drawn on the chart (Plate 1.) it is assumed 
that the current causing the detention was setting to the SE., but it 
is impossible to decide from the context which way the ships were 
drifted, and it is not intended, in assigning this drift to the SE., to 
assert that one in the opposite direction is not possible. It is also 
doubtful whether Columbus followed the north or south shore of the 
island to its western cape. These details are of little importance and 
cannot be exactly determined. At sunset on the 15th the ships 
“anchored near the west cape.”” The best anchorage at Rum Cay is 
on the south side of the island, near the eastern extremity, but there 
is an open roadstead under the west end that affords excellent shelter 
in any easterly wind. This was probably the anchorage of Columbus. 

At dawn of the 16th Columbus went ashore in the boats, but, to 
use his own words, did not wish to stay, “ porque el viento cargaba 4 
la traviesa Sueste.” This passage has been variously rendered, but 
usually in some way different from its ordinary signification. The 
word “traviesa” is the modern “travesia,” and is used in nautical 
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parlance in speaking of the wind when it blows directly on a coast 
or directly into a port or harbor. The phrase, as used here, may 
possibly have reference to the fact that, if the wind increased, Colum- 
bus might find difficulty in reaching the ships with his boats, as he 
was anxious to be back and to get under weigh. Another explana- 
tion, which is afforded by the track proposed in this paper, is that he 
wished to get to the southward, and wished to start before the wind 
came more nearly ahead. It is to be noticed that two different 
times are assigned in the log for the departure from Santa Maria. In 
the journal of the 15th is a note, evidently written on the next day, 
saying, “and so I left about ten o’clock”’; under date of the 16th the 
time of departure is given as noon. 

It has always been assumed that on leaving Santa Maria the course 
to the next island was west. There is no course given anywhere in 
the journal, although the bearing of the two islands is twice men- 
tioned as east and west; but there are the best of reasons for think- 
ing that the course sailed was not west, but as nearly south as the 
wind would permit. The third island bore west from the second, but 
after reaching it Columbus says it extended NNE. and SSW., 
and that he “saw more than twenty leagues of it, but this was not 
the end.” From the deck of his vessel, or even from the mast- 
heads, he could never have seen more than six or seven leagues of 
the shore, if steering west; and the fact that he twice records its 
length, once under the date of the 15th as twenty-eight leagues, and 
again on the 16th as more than twenty, admits of but one explan- 
ation, that he sailed a/ong the coast of the island in sight of it. It is 
by no means certain that the phrase “ inclining to the south” (on the 
15th, when he says, “and so I left at about ten o'clock with a south- 
east wind, inclining to the south’’) does not refer to the course steered, 
and not, as it first appears, to the direction of the wind. But there 
are still other inferences to be drawn in favor of the idea that he went 
tothe southward. One is that on the 17th Columbus evinces a desire 
to sail to the southeast, as he understood from the Indians whom he 
had brought with him, that in that direction lay the island of Samoet, 
where gold was to be found. But these Indians were with him 
on the 16th at Santa Maria, and in addition to their information he 
had that of the inhabitants of the island as to the position of Samoet. 
He twice expresses his wish to reach Samoet, and it is therefore reason- 
able to suppose that on leaving Santa Maria he had that island 
and not Fernandina as his objective point, although he went to the 
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latter in accordance with his general principle not to pass any island 
without visiting it. If he did stand to the southward on leaving 
Santa Maria, it is easy to account for what has already been referred 
to as an erroneous estimate of the distance between the second and 
third islands east and west, for Columbus did not pass over the inter- 
vening distance, but estimated it from his anchorage. Experienced 
seamen differ widely in their estimates of the distance of land when 
they have nothing but their judgment to rely upon. 

These reasons seem sufficient to justify the track laid down on the 
chart. The interpretation given the log is, therefore, that the vessels 
got under way between ten o’clock and noon from their anchorage 
at the west end of Rum Cay, and stood to the southward, or as 
nearly so as the wind would permit, “inclining to the south.” Dur- 
ing the afternoon the wind was light, and as they could not reach 
land to pick out an anchorage by daylight, they stood off and on dur- 
ing the night, working to the southward. At daylight of the 17th 
Coiumbus came to anchor near a village. He says, “this cape to 
which I have come, and all this coast runs NNW. and SSE.,”* 
indicating that the cape was not a prominent one. He also says that 
he saw twenty leagues of the island, but that “this was not the end.” 
Reference is also made to information derived from natives “ in this 
part of the south.” The position of the anchorage is, on this au- 
thority, located on the eastern shore of Long Island, near its southern 
extremity. The chart shows a hill near a bend in the coast-line, 
which might be called a cape, and this agrees well with the descrip- 
tion given. The distance from Rum Cay to this point is about forty 
miles, and the time the vessels were under way from noon to day- 
light the next morning seems ample for them to have made the trip, 
even if the wind was light during the night. 

At noon of the 17th the ships were again under way. The wind 
was from south to southwest. Here Columbus manifested a strong 
desire to go to the south and southeast in search of Samoet, but, on 
the advice of Pinzon, who understood from the natives that the island 
could be rounded best by steering to the northward, consented to 
skirt the coast to the NNW. When he was two leagues from the 
end or cape t of the island he discovered what he calls a marvellous 
harbor with two mouths, so attractive that he came to anchor and 


* Y este cabo adonde yo vine y toda esta costa se corre Norueste y Sursueste. 
t “* ¥ cuando fue acerca del cabo de la isla, a dos leguas, hallé un muy mara- 


villoso puerto.” 
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went in with the boats to examine it, but found it too shallow for the 
ships. This harbor, far from being of assistance in tracing his route, 
has offered many difficulties. Becher dismisses it with scarcely a 
notice ; Washington Irving identifies it as Exuma Harbor, but in 
doing so cannot reconcile the succeeding portions of the log with the 
topography. Mr. Fox fixes on Clarence Harbor, on the east side of 
Long Island, which agrees admirably with the description. The only 
difficulty is in reconciling its position with the distance given, two 
leagues from the cape or end of the island ; and he explains it by sup- 
posing it to be two mz/es from the cape formed by the northernmost 
of the row of islets on the east of the harbor. Another and appar- 
ently a better explanation is that Columbus, instead of using “ cabo ” 
in its general acceptation of “end,” referred to the “‘ cape” where he 
had anchored in the morning, which he also calls “ cabo,” although 
the context shows that it was not at the end, but rather in the middle 
of the coast-line. If this were so, his meaning would be, “After I had 
gone two leagues, or was two leagues from the cape where I an- 
chored, I found a marvellous harbor.” After sounding the harbor, he 
filled the water casks, losing two hours, and then returned to the ships 
and set sail. The afternoon must then have been far gone, and on 
reaching that part of the coast which runs east and west and which is 
only two miles farther, he was becalmed. The wind coming out from 
the WNW., he turned and headed to the southward and eastward 
as he had originally wished to do. It is evident, when we consider 
the time spent at the harbor, and the fact that he experienced a calm 
shortly after leaving it, that he had not made great progress during 
the whole afternoon; and if we accept the explanation given above, 
that he sailed two leagues and found the harbor, the whole run would 
not have been more than eight or nine miles. After turning, Colum- 
bus ran to the southward and eastward in thick, threatening weather, 
but with so little wind that he could not get near the shore for an 
anchorage. It rained heavily during the latter part of the night, and 
the next day, probably in the morning, he ran round the southern end 
of the island and anchored. This is the night in which Columbus, 
according to Capt. Becher, might have been taken for the Flying 
Dutchman, running along an unknown coast, ten knots an hour, with 
no wind. 

On the 19th the desire of Columbus to go to the southward and 
eastward was gratified, the three ships getting under way at dawn 
and siarting on different courses so as to avoid all chance of passing 
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Samoet without seeing it. As soon as land was sighted, all headed 
for it. There could be no better evidence than this that Columbus 
was in an unknown sea. He had heard of the existence of land in 
that direction and he took every precaution to sight it; whereas Mr. 
Fox and Varnhagen make him come /rom this same land on his way 
to Fernandina. The ships made the land at a rocky islet at the 
northern extremity, described so accurately as to leave no doubt that 
the Bird Rock of to-day is the land indicated. The agreement of 
Crooked Island with Isabela has already been pointed out, and they 
differ in only one respect; the distance of Cape Beautiful* from the 
rocky islet is stated as twelve leagues; but, assuming Cape Beautiful 
to be the present Fortune Hill, the distance is in reality only twenty 
miles. Another cape, the Cape of the Lagoon, described as the 
southwest point of the island, is mentioned; this is now only about 
two miles from Fortune Hill. It is hardly probable, however, that 
the Fortune Island of to-day is of exactly the same size as in 1492, as 
a long, narrow spit, like the one of the present maps, is subject to 
great erosion at its end; consequently, the old island may have been 
much longer. A most exact coincidence is found in the remark of 
Columbus, that he believed “this Cape Beautiful is a separate island 
from Saometo, and even that there is another small one between,” a 
belief that the chart shows to be correct. 

At sunrise on the 2oth the ships were under way. The first attempt 
seems to have been to pass directly east from the anchorage at the 
southern end of Fortune Island, but this was prevented by shoal water. 
Coasting along the shoal to the southwest, and rounding the island 
in that direction, was thought of, but was abandoned as taking too 


*An inconsistency exists in the log of the 19th. The rocky islet is stated 
to be east of Fernandina, and Cape Beautiful is twelve leagues (38 miles) west 
of the islet. This would place Cape Beautiful very near Fernandina, if not to 
the westward of it. Assuming the bearing and distance to be correct, and that 
Cape Beautiful, from being so far to the westward, was the first land (distant 
not less than ten miles) sighted by Columbus when coming from Fernandina, 
the vessels must have made forty-eight miles in the three hours which elapsed 
between sighting land and reaching the rocky islet. This absurdity arises 
from the bearing of the cape as west of the islet, but the bearing seems to 
conflict with an entry in the log of the zoth. Columbus says: “I determined 
to return by the course I had come from the NNE.,” a statement which indi- 
cates that Cape Beautiful was SSW. of the rocky islet. This position not only 
avoids the discrepancy pointed out, but also agrees closely with the topography 
of Crooked and Fortune islands. 
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much time, and the vessels therefore returned to the rocky islet, 
where they lay at anchor from the 21st to the 24th. Vain attempts 
were made to communicate with the king of the island in hopes of 
obtaining gold ; but after repeated disappointments Columbus aban- 
doned the scheme and looked forward to arriving at Cuba, which 
he believed to be Cipango from the accounts he received of its 
riches and the number of merchants there. At midnight of the 
23d-24th the ships left the anchorage off the Rocky Islet, follow- 
ing the WSW. course which the natives had given. The dead 
reckoning, from the departure on the 24th to 3 P.M. on the 25th, 
when Las Islas de Arena were sighted (disregarding the drift of six 
miles, as the log gives no idea of its direction), places the ships at the 
latter time eighteen miles east of the middle of the Ragged Island 
chain. On sighting land, the explorers probably ran to the south- 
west, as the journal says that on the 26th they were anchored on the 
southern side of the islands. 

On the 27th Columbus set sail for Cuba. As already stated, there 
can be hardly a doubt that he was anchored on Columbus Bank, 
south of what are now known as the Ragged Islands. Although this 
point is fixed with more certainty than any other in his cruise among 
the Bahamas, it is difficult to identify his landfall on the Cuban coast, 
as the ships lay off and on all night and were in the midst of a strong 
westerly current. Moreover, the description of the harbor they 
entered the next morning is very vague. Four ports have been 
selected as the harbor he made; Port Nipe, which has been chosen 
by Captain Becher and by Navarette, bears about S. by W. from the 
eastern end of Columbus Bank, on which the ships were at anchor 
on the 26th. The course steered therefrom was SSW., crossing 
moreover a westerly current. In order to bring them to Port Nipe, 
Captain Becher has to assume one and three-quarter points westerly 
variation. But as already stated, Mr. Chas. A. Schott of the Coast 
and Geodetic Survey has, after a careful investigation of all sources 
of information, decided that the variation of one-quarter of a point 
westerly was in all probability that found by Columbus. It is notice- 
able that the adoption of this variation agrees admirably with all 
bearings in the log capable of being identified. Such are the bearing 
of the rocky islet from Fernandina, and the general agreement of the 
dead reckoning from Isabela to Las Islas de Arena. There thus seem 
to be very strong reasons against adopting Captain Becher’s assumed 
variation ; and, unless this assumed variation be true, the ships could 
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never have reached Port Nipe. Varnhagen selected Port Gibura, and 
Fox, Port Padre, and either of these selections may be correct, as far 
as the dead reckoning is concerned. The only description of the 
port given in the log is that it had twelve fathoms at the entrance and 
had a wide channel. Mr. Fox condemns Port Gibura because it has 
only three fathoms, but his own selection of Port Padre conflicts with 
the journal in that it gives a long, narrow entrance. Neither of these 
spots can be definitely determined as Columbus’ landfall. On the 
accompanying chart the preference is given to Port Gibura, as it 
seems more probable that in the interval of four hundred years which 
have lapsed since Columbus’ visit, a channel should shoal, than that 
what he describes as a broad entrance should contract by the upheaval 
or movement of its shores into a narrow passage like the entrance of 
Port Padre, as shown on the charts of to-day. The fourth harbor 
chosen is that of Washington Irving’s track, Boca de Caravela. The 
objections already stated to his track affect this selection as well. 

In thus assigning a track for Columbus through the Bahamas in 
1492, it is not pretended that it will fully satisfy all statements in the 
journal, or exactly agree with all details. If any track should ever be 
definitely accepted, it will be not because it agrees in every particular 
with the journal and other contemporaneous authorities, but because 
it agrees with them as a whole. The objections to the track proposed 
in this paper are principally to its selection of Rum Cay as Santa 
Maria ; but it is claimed that of the many statements made in the log, 
Rum Cay satisfies more than it disagrees with, and its selection as the 
second island enables the others to be fixed with exactness, there be- 
ing hardly a question that can be raised against them. Whether we 
work forwards from Guanahani or backwards from Cuba, Rum Cay, 
disagreeing as it does only in size with the statements of the log, pre- 
sents itself as Santa Maria, and explains many things before inexplic- 
able, especially the record made by Columbus that he saw twenty 
leagues of Fernandina (Long Island) before he anchored off its shore. 

There are a few things recorded in the journal that seem to be inex- 
plicable by the assumption of any track that can be proposed. The 
first of these is the notice of the light seen at sea, four hours before 
Guanahani was sighted. This light cannot be located on any known 
land. In the track proposed by Washington Irving, a solution is 
given, but the subsequent great disagreements of his track with the 
journal prevent our accepting it, and we cannot but believe that the 
light was due to the imagination of Columbus, wrought up to a high 
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pitch by the numerous signs of land encountered that day. He admits 
himself that at first the light was so indistinct that he did not dare 
to affirm it to be on land, and that of the two persons he called to see 
it, only one succeeded in making it out. Any one who has had much 
experience in trying to see faint lights on a sea horizon with a moder- 
ate sea running, knows how easy it is to be deceived, especially when 
from any cause the senses are on the alert for alight one wishes to see. 
The only other supposition is that the light was in a canoe passing 
from one island to another; but as it was seen forty miles from San 
Salvador, and as there is no reason to suppose from an inspection of 
the journal or the old charts that there was any land outside of 
Guanahani, this seems improbable. 

Another difficulty is found in the positive statement of Columbus 
that when he left San Salvador, so many islands came in sight that 
he did not know which to steer for, but finally chose the largest, al- 
though that was not the nearest. It is hard to imagine that he was 
deceived or that he construed clouds or indications of land into 
islands; but his language indicates the existence of an archipelago 
such as we cannot find anywhere on our maps of to-day, near the 
border of the Bahamas, except in the vicinity of the Caycos, and this 
cluster of islands is so situated that no track can be followed from them 
that agrees with any of the subsequent record. It seems better to admit 
that this passage cannot be understood, rather than to attempt any 
forced reconcilement. Columbus may have been deceived, or some 
error may have crept into the log later. As it stands, it is irrecon- 
cilable with modern charts. 

Another point in the log that disagrees with every track thus far 
proposed, and apparently with every one that can be proposed, is 
an entry under date of November 20. Columbus there states his 
position as twenty-five leagues NE{N. from Puerto del Principe 
(supposed to be the present port of Tanamo), and says that he was 
then twelve leagues from Isabela, which was eight leagues from San 
Salvador. The position given on the accompanying chart for 
November 20, on Mr. Fox’s track, agrees well with the distance of 
Isabela cited, but it seems impossible to reconcile the courses and dis- 
tances of the log between the 12th and 20th of October with the 
declaration that Isabela and San Salvador are only eight leagues apart. 
This portion of the log is not the verbatim copy, but an abridgment 
by Las Casas, and this statement may be an error due to him, or it 
may possibly be due to carelessness in the original. While adopting 
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the log of Columbus as our authority, we evidently cannot reconeile 
all his statements ; but the above seem to be utterly at variance with 
the others. They have never been explained satisfactorily and no 
attempt is here made at explanation; but attention is called to them 
that it may not appear that they have been neglected in deciding on 
the track proposed in this paper. As already stated, a track must be 
judged as a whole, and not by one or two of its strongest points, 
Reference has been made in several places to the possibility of a 
change of level in the Bahamas since 1492. There seems to be no 
evidence that such changes have occurred, and considerable evidence 
exists that none have taken place. The rocky islet north of Isabela 
(Bird Rock) would be connected with Crooked Island by a slight 
elevation, or completely submerged by a slight subsidence. Clarence 
Harbor is to-day shoal and intricate, as described by Columbus. He 
found shoal water for five or six leagues to the southward of the 
Ragged Islands, just as there is to-day. The adjacent lands, Florida, 
Cuba, and Hayti, have been inhabited by Spaniards and their de- 
scendants since the early part of the sixteenth century, but none of 
these lands show any marked change of level. It therefore appears 
unjustifiable to claim that the Bahamas of 1492 were more elevated 
than at present. Changes in the position of shores, depths of harbors, 
or character of the coasts probably have taken place under the 
action of surf and oceanic or tidal currents ; but these changes would 
be but limited and might not be apparent. 
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NAVAL TACTICS. 


By LIEUTENANT-COMMANDER HORACE ELMER, U.S. N. 


Throughout the general advance in the arts and sciences, nowhere 
has progress been more marked, more continuous, than in naval 
architecture. From the line-of-battle ship of fifty years ago, to the 
modern mastless ironclad with ram bow, high speed, and few guns, is 
along distance, marked by continuous change and improvement. 
In full and eager rivalry the guns have changed with the ships, from 
the old 32-pounders, along the line of smoothbore shell-guns and 
muzzle-loading rifles, until now the full-powered breech-loading steel 
gun cries halt to the constructor. ’ 

But with such radical changes in ships and guns, how slight have 
been the changes in the tactics for handling these ships and using 
these new weapons to the best advantage! A fond clinging to the 
traditions of the past signalizes most of the changes that have been 
made. It was some time after steam had been introduced before any 
change in the old system of naval tactics was attempted. The French 
were the first to put forth a clear, well-defined system of steam naval 
tactics. Upon their system ours is founded, and for purely evolu- 
tionary exercises it is, perhaps, all that is to be desired; but the 
changes in ships and in their armament during the last twenty years 
have, to my mind, made necessary as radical changes in the tactics of 
battle as were necessitated by the introduction of steam itself. The 
eflect of these changes has been almost wholly ignored. Indeed, 
many of them have become established facts since our present steam 
tactics were written. 

In the United States Naval Tactics there are only four signals 
having any reference to an order of battle, and there are virtually 
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only two formations: order of battle in two lines, and in two columns, 
The latter, we are told, is to be used by vessels whose main strength 
lies in their broadside batteries. It is hardly to be conceived, how. 
ever, at the present day, that any Admiral commanding a fleet of 
modern vessels would receive an attack in this formation, exposing 
the broadsides of his fleet to the rams of his enemy, and trusting to 
his guns to stop them. The remainder of the four hundred and odd 
signals are purely evolutionary, having little reference to actual 
warfare, or only such reference as the exercises of the gymnasium 
have to the fitting of the athlete for the river or the ball-ground. I do 
not mean to depreciate the value of evolutionary tactics; on the con- 
trary, their importance can hardly be exaggerated. Nor do! sym. 
pathize with a remark I heard made by an officer during the drill in 
the Bay of Florida some years ago, that it would have answered just 
as well to have gotten together a dozen steam-launches with the com- 
manding officers in charge of them. That would have defeated the 
main object of the drill, which was more a school for the nerves than 
for the understanding. In a week’s time any schoolboy could master 
the principles of our steam tactics; but the difficulty experienced in 
the Bay of Florida, and in later drills as well, from what I have heard, 
was to get one vessel within a cable’s length of another and keep her 
there. To instruct commanding and other officers in the speed and 
turning power of their vessels, under varying circumstances of wind 
and weather; to accustom them to manceuvring these vessels at all 
speeds in close proximity to others; to train the eye, the judgment, 
and above all, the nerves—these seem to me the true objects of evolu- 
tionary drills, fitting the fleet, as the evolutions of the parade-ground 
do the battalion, for actual warfare, each however to be discarded 
when the serious business of war begins. 

The French system of naval tactics and our own, as Commodore 
Parker says in his introduction, are simply an adaptation of military 
to naval tactics. The introduction of steam has, of course, added 
greatly to the mobility of our fleets, and to a great degree made such 
an adaptation practicable ; but it appears to me that the military idea 
may be carried too far. 

In Parker’s Steam Fleet Tactics, and even in a recent English 
Naval Prize Essay, plans of battle are proposed, the principal ideas of 
which are concentration on one wing, doubling on one wing, feinting 
on one wing, and attacking another. These are manceuvres that are 
frequently carried out on shore under cover of woods or broken 
ground, but are hardly practicable at the present day in the open 








SS eS SS oe 


-_ 





NAVAL TACTICS. 489 


sea and in the broad light of the sun. To gain the weather-gauge, 
to double on the van division and throw the rear or lee division out 
of action, were favorite manceuvres in the days of the old sailing 
yessels, and the brilliant success that has followed such strategy in 
the past still has its effect upcn the tactics of to-day; but when we 
consider that hereafter fleets will go into action with a speed of at 
least ten knots, and that the right vessel of the largest fleet will be 
within easy range of the guns of the vessel on the left, it seems idle 
to talk of feinting on one wing and attacking the other, or to expect 
more than momentary advantage from concentration, at the expense, 
perhaps, of confusion and disorder in your own fleet. And here I 
will stop a moment to consider the great stress that is laid upon con- 
centration; this seems to me a fallacy that we are most likely to fall 
into by following too closely the military idea. In the English Naval 
Prize Essay of 1880 (a very valuable paper), concentration is one of 
the main points insisted upon. In one instance given, of an imaginary 
naval battle of the future, B’s fleet advances in column of vessels to 
attack A’s fleet in line abreast (the favored formation). As soon as 
Adiscovers that it is B’s intention to pierce his line in his present 
formation, he makes signal to his Meet, in accordance with a previous 
arrangement, and at the proper “\-.tance, determined by sextant, and 
after due consideration of the table of helm angles, he hauls down the 
signal, and the right and left wings simultaneously put their helms 
respectively to starboard and port. The result theoretically is the 
ramming of B’s vessels, which, with a fatuity to be encountered only 
on paper, continue on their way ; but, as the essayist in another place 
states that the difference between ramming and being rammed is only 
aship’s length, it seems more than probable that such a plan would 
bring the two wings of A's fleet together in dangerous, if not disas- 
trous, confusion, and there would be as much likelihood of their 
ramming each other as of their ramming the enemy. A careful read- 
ing of a sextant, or an accurate application of the table of helm angles, 
at such a moment is hardly to be counted upon. I do not mean to 
discredit the usefulness of such tables, nor do I think there is any 
danger that we can know too much about such matters, or have too 
many scientific or mechanical aids to judgment. But it seems to me 
that the true time for the application of all these aids is during the 
evolutionary drills, all of which are simply to educate the eye and 
train the judgment of the captain for the time when he must throw 
aside such aids and act instantaneously, and without hesitation, upon 
the decision of the moment. 
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It is not, however, surprising that there should be a wide difference 
of opinion on the question of naval tactics ; the whole subject is purely 
tentative. There has been only one combat between fleets since the 
introduction of steam—the battle of Lissa. In that action the Austrians 
in line abreast, attacked the Italians in line ahead ; the latter appeared 
to have no especial plan of battle, while that of the Austrians seemed, 
as has been said by an English writer on naval tactics, very similar to 
those of Donnybrook Fair, “whenever you see a head, hit it.” As 
far as tactical lessons go, there is little to be learned from Lissa, 
except perhaps the fact that to ram successfully, vessels must have 
speed and use it. The Austrians pierced the Italian line, but, strange 
to say, effected no damage in doing so. After this manceuvre the 
action became a general mélée. The Austrian vessels, without any 
general order, devoted themselves principally to attempts to ram, 
some of them even securing their broadside batteries. From lack of 
speed and an impression that it was necessary to slow down or stop the 
engines before collision, most of these attempts were failures, the 
sinking of the Re d'Italia being the only marked success. 

Out of this victory of the Austrians, however, has grown up a 
strong sentiment in favor of attacking in line abreast, some writers 
favoring the single line, others the double line, still more, perhaps, 
the double line indented (the formation prescribed in our tactics), 
while some propose even three lines, as in the‘ Carré Naval” of Admiral 
Bouet Willaumez, where a squadron of nine vessels is formed in three 
lines, three abreast, and this square is considered the tactical unit, 
certainly the perfection of concentration; but it seems to me impossible 
to imagine that such a fleet can be carried into action without being 
completely broken up and disorganized by the first shock. An acci- 
dent to any one of the vessels of the first and second lines must cause 
those in rear to run into her, or, in their endeavors to avoid collision, 
to break up the square. To reform it in action would seem impos- 
sible. Remembering that the modern ironclad is generally a vessel 
of from six to nine thousand tons displacement, with ram bow, anda 
maintained speed of from ten to twelve knots, that ships in close order 
are only one hundred fathoms apart, it would seem a fundamental 
rule for all orders of battle that no vessel of a fleet should be in the 
water of another. Certainly, in the moment of going into action 4 
commanding officer should not be required to keep his eyes glued 
to the speed-ball of the next ahead, and his nerves at a high tension 
to avoid a collision with his leader or being rammed by his next 
astern, 
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At the present time there are two distinct systems of tactics in use: 
st, that in which the single vessel is made the tactical unit, as it is 
with us; 2d, the group system. The latter originated with the French, 
and has been adopted in part and with modifications by the English. 
The idea is the subdivision of the fleet into groups, generally of 
three, which shall be manceuvred as Units, the vessels of each group 
maintaining the same relations toward each other through all evolu- 
tions, Nos. 2 and 3 confining their attention simply to maintaining 
their positions relative to the group leader, who is responsible for the 
group. It is claimed that this gives greater mobility to a fleet, 
greater capacity for concentrating and dispersing, and especially 
greater facility for reforming during the confusion of battle. It seems 
to me such claims are well founded. At the same time there has 
been much difficulty experienced in handling these groups as single 
vessels, at least by the English, for, according to Captain Freemantle 
(Naval Prize Essay, 1880), it is prescribed in their manual that “ when 
ships are in group formation, any signal which entails an alteration of 
course is to be acted upon by all the ships in each group together, 
unless otherwise ordered, and group formation is not to be resumed 
until signal to that effect is made.” This certainly would seem to 
show that the groups, as arranged by the English, are not handily 
maneeuvred. As far as I know, there has been little if any similar 
complaint from the French; this is due probably to the difference in 
formation of groups adopted, and their systems of manceuvring. 
The English group is in the form of a scalene triangle (Fig. 1), the 
French in the form of an equilateral triangle with the apex toward 
the enemy (Fig. 2). 


In manceuvring their groups, the English have endeavored to 
handle Nos, 2 and 3 of each group by helm and variations of speed, 
80 that throughout all evolutions they would maintain their position 
telative to No. 1. The difficulty of this is apparent ; to accomplish it 





























24a ee 


a a ees a 


ee Se ee 





492 NAVAL TACTICS. 


would require the most careful management and the nicest calculations 
throughout. The French on the contrary have gone to the opposite 
extreme; Nos. 2 and 3 of their groups are required simply to gain 
their positions at the close of each evolution as best they can, Ag 
these orders apply to two-thirds of the vessels, it would seem as ifa 
fleet must be very thoroughly*exercised before evolutions can be 
performed without indecision, hesitation, and delay ; unless weil accus- 
tomed to work together, one commanding officer will naturally wait 
to see in what direction his consort will move before putting over his 
own helm. The French group formation or peloton d’attague is 
criticized on the ground that Nos. 2 and 3 mutually mask each other's 
fire, while the scalene triangle, it is claimed, gives free use to each 
vessel of the group of her guns, ram, and torpedoes. In endeavoring 
to obtain all this, however, the English have sacrificed the mobility 
of the group, and consequently the very principle of the system, 
which makes it imperative that the groups should be handy and 
capable of being manceuvred as single vessels. 

Firmly believing in the fundamental principle at the bottom of the 
group system, I would suggest that the groups consist of two vessels ; 
in other words, that the fleet should be divided into pairs, mutually 
supporting and depending upon one another, the No. 1 of each pair 
in charge of, and responsible for, the movements of the two. There 
would be required only two original formations for the pairs as follows: 
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In either case the position of No. 2 would be four points abaft the 
beam, distant two cable’s-lengths. All evolutions should be performed 
by the pairs without change of form unless otherwise signalled; No.1 
of each pair manceuvring in accordance with present tactics for single 
vessels, No. 2 placing herself in the proper position from No. 1 by 
the shortest possibie route and without reference to any other vessel. 
This it seems to me will secure the greatest possible mobility, and at 
the same time, as the groups are entirely distinct, and there is n0 
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vocation for No. 2 of one group to get in the way of No. 2 of 
another, this would obviate the indecision and danger likely to occur 
in following the same rule with the French groups of three. At the 
same time it seems to me as contrary to the true principle of the 
group system to require No. 2, in all evolutions, to move on a pre- 
scribed curve, as it would be to the frue principles of military tactics 
to require a skirmish line in broken country to march with the regu- 
larity and precision of a battalion on review. 

The value of this subdivision of a fleet into pairs seems to me 
capable of proof in many ways. It simplities manceuvres, in that one- 
half of the fleet have no other duties to perform than to maintain their 
position in relation each to his own leader. Each leader of a pair 
will advance to the charge and use his ram or torpedo with more 
confidence, knowing that his consort is close at his back to support 
him if disabled, or aid him in overwhelming his adversary if success- 
ful. The reforming a fleet after once passing through the enemy’s 
line will certainly be much simpler and shorter work if the vessels 
first group themselves in pairs. 

Let us suppose two fleets of twelve vessels each advancing to the 
attack (Fig. 3), A in line abreast by pairs, B in two lines. It will be 
perceived that A’s formation is virtually the same as the indented 
line or the “order of battle in two lines” of our own tactics; but to 
my mind the strength of the formation and the mobility of the fleet 
are greatly increased by its subdivision into pairs. 
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Whatever may be the result of the next great naval war and the 
consequent tactics of the future, nothing seems better settled now 
than that in the next engagement of fleets the ram will be made the 
first and principal weapon, and fleets will, in one formation or another, 
advance on each other bows on. With this purpose we will suppose 
the two fleets A and B advancing at full speed. Should any or all of 
A’s first line come into collision with B’s first line, B’s second line 
must get out of the way or ram their leaders. In doing this, should 
they put their helms a-starboard, they will present their broadsides to 
the rams of A’s second line, the Nos. 2 of the pairs; should they put 
their helms a-port they will throw themselves out of position to render 
any assistance to their leaders, while the position of A’s second line is 
the very best for assisting the first line, and as free as possible from 
danger of accidental collision. It is, however, after the fleets have 
passed through each other, after the crush and confusion of the first 
attack, when it is desirable to reform the lines, that the value of the 
formation in pairs is most decided. The fleet that can reform 
promptly and strike a decisive second blow before the enemy is 
ready, will in all probability win the victory, and to accomplish that 
is the real mission of tactics. And here the formation in pairs will 
have a marked advantage; one-half of the fleet has only to look out 
for its position relative to its leader, the difficulties of reforming are 
thus reduced one-half, and even if the fleet should become dis- 
organized as a fleet, and the action become a general mélée as at 
Lissa, the pairs, acting together, would certainly prove more effective 
than they could be, acting independently. 

I am perfectly aware how easy it is to fight out battles on paper, 
how naturally the enemy does what you wish him to do, and how 
inevitable are the favorable results you desire; | will therefore refrain 
from carrying on this action any farther, though the temptation is 
strong and precedents are numerous and unexceptionable. 

I will, however, repeat the statement made earlier in this paper, 
that a fleet in the formation of pairs in accordance with the plan I 
have proposed, could, in my opinion, be manceuvred with as much 
facility as a fleet of single vessels in all the more important evolutions 
of our signal book. To add the formation by pairs and the evolu- 
tions that would necessarily follow this change to our present author- 
ized tactics, would require an addition of perhaps thirty, not more 
than forty, signals. 

It is not proposed to replace or set aside the old tactics, but to add 
the formations and evolutions by pairs as a distinct drill, which will 
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bear a relation to the old tactics somewhat similar to the relation 
that the skirmish drill bears to the battalion drill in the infantry 
tactics. If desired, the old fleet organization could be retained; but 
[should prefer dropping the squadrons of four, and dividing a fleet 
of twelve vessels simply into two divisions of six, each division being, 
in accordance with the system, subdivided into three pairs. The 
squadron of four is not small enough to act as a unit of the group 
system, nor is it large enough for an independent command in a fleet 
so organized. 

As formations for battle, fleets organized in pairs would probably 
make or receive an attack either in line by pairs (Fig. 3), or in 
columns of pairs abreast by divisions (Fig. 4), or in formation of 
pairs in open echelon (Fig. 5), each pair bearing, according to signal, 
one or two points abaft the beam of the one next on its right or left. 


Fiq. 3 


Fig. v7 
(" 7 (\: 
ww 
“¥ (\s 
A J A J 


il 





























i 














496 NAVAL TACTICS. 


Fig. & 


Cc 
e 
ora 


i \ 

niz U 
(} 
J 


I have written this paper more with the hope of exciting discus- 
sion and interest in this important subject, than with the expectation 
that my ideas will meet with general acceptance. In that hope, I 
trust I shall not be disappointed. 


DISCUSSION. 


Tue CHAIRMAN.—The paper and the discussion have been highly inter- 
esting. But it is to be regretted that the author has not pursued the subject 
further and explained the evolutions and formations that are possible under 
his system of grouping. 

In a naval engagement under steam, where both sides are anxious for battle, 
and where the contending vessels are rams and carry guns of great penetrating 
power, the result must be the destruction of such ships as are not well handled. 

Imagine two fleets, or two single ships, approaching each other, each having 
a speed of ten knots; the resulting force of collision would be that due toa 
speed of twenty knots—one mile in three minutes. The crash would be terrific. 
Naturally, the commanding officers would make their best endeavors to seek 
rather than to avoid such an encounter. If, in addition to this, there were the 
possibility of being run into by his consort, we can imagine that the command- 
ing officer’s position would not be an enviable one. 

The formation proposed by Lieutenant-Commander Elmer would, however, 
in a great degree preclude the possibility of such a contingency. The dis- 
cussion of the paper has shown the great diversity of opinion on the subject of 
fleet and squadron manceuvres. Good results will undoubtedly follow from the 
consequent consideration that will be given it by those who take interest in the 
subject of the paper to which we have listened to-night. 

I feel sure that all will join me in thanking the author for his valuable con- 
tribution to naval literature. 
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CYLINDER DIAMETERS OF MARINE COMPOUND 
ENGINES. 


By ASSISTANT ENGINEER JAY M. WHITHAM, U. S. N. 


The following summary of the different methods of designing the 
cylinder diameters of marine compound engines is presented in the hope 
that it may be of interest to those engineers who have no access to 
the numerous publications on this subject. Two methods of design 
are here published for the first time, viz., that proposed by Mr. Rae 
and that proposed by the writer. In each method cited, the advan- 
tages and disadvantages are pointed out, while a comparison of all is 
given in the table under the heading “Summary.” The appended 
table is here published complete for the first time, although the writer 
published a part of it in the Journal of the Franklin /nstitute for July, 
1883. The table has most valuable data of the performances of over 
one hundred modern marine engines. 


I. ANALYTICAL METHODS OF DESIGN. 


(a) Method proposed by Passed Assistant Engineer Chas. W. Rae, 
U.S. N. 
The High-pressure Cylinder. 
p.=initial absolute pressure in the cylinder, 
x=number of times steam is expanded in it, 


. ‘ 
p.=terminal absolute pressure = _e 


- (1 + log, x), 
p.=mean effective pressure—=/,,—/,. 
(This condition (f.=/,,—f,) is obtained only when a constant 
back pressure equal to the terminal pressure is maintained in the 


cylinder. ) 


p.—=mean absolute pressure = 
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Therefore, 
pat (1+log.x) — e = p log. x, 
or, px eal log. x ; 
pA =< 
px 


r, is the ratio of the mean effective to the initial absolute pressure jn 
‘ 
the high-pressure cylinder, and the greatest amount of work obtain- 
able from the cylinder is when this ratio is a maximum. 

From the above, we see that this ratio is equal to an expression 
logex . , : : ; 

— » in which x, the number of times the steam is expanded in the 
high-pressure cylinder, is the only unknown quantity ; hence, if we 


solve this expression for such a value of x as will give 5 a maximum 
‘ 

value, we shall obtain the number of expansions, irrespective of pres- 

sure, that will give the greatest power obtainable from the high- 


pressure cylinder. 
x on log. «dx 
__ logex | ant iesinas 
Let == then dy = r ’ 
whence, dy 1—log.x 
a= 3 
Hence, += 2.71828=«. 
This value of x is also the base of the Naperian system of loga- 
rithms, a natural result, as we have assumed the expansion curve to 
be that of a rectangular hyperbola. 


log. x 


=0, or, log.+=1. 


For this value of x, = 0.36788 ; therefore, the proper number 


of times to expand the steam in the high-pressure cylinder of a com- 
pound engine, to obtain the greatest possible amount of work from it, 
is 2.72 (nearly). 


To reduce the above to the point of cutting off: 

Assuming the clearance volume at each end of the high-pressure 
cylinder to be ten per centum of the stroke displacement of the piston, 
let us put 

$==stroke displacement of the piston, 


0.1s == clearance volume at one end, ’ 
1.1s==total volume of steam at end of stroke, 
I.1S 


2.92 = 0.40445 = initial volume of steam per stroke, 
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0.40445 — 0.15 = 0.30445 = initial volume of steam up to the point 
of cutting off in the cylinder proper. 

Hence, with clearance-spaces at ends of cylinder equal to ten per 
centum of the stroke displacement of the piston, the point of cutting 
off in this cylinder, in order to give 2.72 expansions to the steam, is 
0.3044 of the cylinder proper, or say, 0.3 of the stroke from commence- 
ment. 

The Low-pressure Cylinder. 

The size of the low-pressure cylinder depends upon one thing only, 
i.é., the total number of expansions desired. 

The following table gives the cylinder ratio for any number of total 


expansions from 12 to 5: 


. } of exnansions y ber ofe nS10 . . . 
=a a am. ene por eben re shy Cylinder ratio. 
I2 2.72 4-41 
II 2.72 4.04 
10 2.72 3-67 
9 2.72 3-31 
8 2.72 2.94 
7 2.72 2.57 
6 2.72 2.20 
5 2.72 1.84 


The method of procedure, then, to obtain the size of the cylinders 
of a compound engine, according to this plan, is as follows: 

Find the weight of steam evaporated per unit of time at the maxi- 
mum boiler pressure. Allow for the fall of pressure between boilers 
and cylinder, and also for difference between amount furnished by 
boilers, as per coal consumption, etc., and amount accounted for in 
the cylinder (vide Isherwood’s “ Experimental Researches in Steam 
Engineering ’’). 

We then have the initial weight, pressure, and, consequently, vol- 
ume, of steam used per stroke in the cylinder. The volume of the 
cylinder is, therefore, 2.72 times as great. The stroke of the piston 
being governed by considerations of space, etc., and fixed, the area 
of the high-pressure piston is at once obtained. The above volume 
includes the clearance space of ten per centum of the stroke displace- 
ment. 

Knowing the total number of expansions required, the size of the 
low-pressure cylinder is obtained from the table here given by find- 
ing the cylinder ratio in the third column. 
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This method is applicable only to engines fitted with an interme. 
diate receiver, in which the pressure can be kept practically constant 
and equal to the terminal pressure in the high-pressure cylinder, 
Also, when the ratio of expansion is 2.72 in the high-pressure cylinder, 
the low-pressure cylinder follows full stroke. 


Example.—Find the diameters of cylinders for the Galena from 
the following data: Two compound cylinders ; crank at 90°; stroke, 
3-5 feet ; revolutions per minute, 65 ; initial absolute pressure of steam 
in boilers, 95 Ibs., and 88 Ibs. at cylinder; ratio of expansion, 5.32 
[See “Summary ”]; it is required to develop 1150 I. H. P., using 20 
Ibs. of steam per I. H. P. per hour. 


Solution. 
. 20 X II50 
Pounds of steam used per minute = = 383.33, 
60 vw 
353-33 
Pounds of steam used per stroke = = 2.4%, 
3 ) 


Volume of one pound of saturated steam of 88 Ibs. absolute pres- 
sure = 4.9336 cu. feet. 
2.95 X 4.93360 X 144 
0.4044 X 3-5 
Diameter of high-pressure cylinder = 43,5 inches. 


Area of high-pressure cylinder = = 1481.2 sq. ins. 


Ratio of cylinders = ~" >~ = 1.96. 


- 
-j- 


tN 


Area of low-pressure piston = 1.96 X 1481.2 == 2903.15 sq. inches, 
Diameter of low-pressure cylinder = 60} inches. 


(6) Method in which there is no“ Drop” in Pressure between the 
Cylinders. 
Let A =area of high-pressure piston in square inches. 
8 =area of low-pressure piston. 
x= B + A=ratio of expansion in low-pressure cylinder. 
r = total ratio of expansion of steam in the engine. 
ry +- x=ratio of expansion in the high-pressure cylinder when 
there is no “drop” between cylinders, 
The work done in the high-pressure cylinder is proportional to 
| 1+ log. — | 
My) cmutnanals ncae ‘ , 
r r 
x x ) 
where /, = initial absolute pressure of steam at the cylinder. 
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The total work, if done in one cylinder, is, neglecting back pres- 





sure, equal to apf I + log. r \. 
If the work done in each cylinder is the same, 
r 
1 + log. 
x 1 | I 1+ log.r). 
an) —- —L pata it _ \; 
| x Sj 
weence, ©, F ft £ : : |_ Se 
. log. a (1 + log.7), since Am: 
or, log. r — log. x =; -+ ; loge7; 
therefore, log. x = ; [log.r — 1]. (1) 
If the back-pressure, /,, in 4 condenser is considered, 
r 
1 + log. — 
B* 3 “t= 1 + log. 
a 7 [=2 : B ja(25 ”) Ps ’ 
x x ) 
which reduces to 
3 ‘ ) 
log.x« = . | toger—1 + (: (2) 
1 


Equation (2) is evidently more practical than (1), and enables the 
designer to find the ratio of the high-pressure cylinder to that of the 
low-pressure, as will be seen by the example below. 

The method is short and simple, but not so practical as some of 
the others, as ‘‘ drop” is not allowed for. 


Example.—Find diameters of cylinders for the Galena from the 
following data: Two-cylinder compound engine; cranks at 90° 
stroke, 3.5 feet ; revolutions per minute, 65; initial absolute pressure 
of steam at boilers, 95 lbs. ; ratio of expansion, 5.32; back pressure 
in the condenser, 5 lbs. absolute; it is required to develop 1150 
Bo. P. 

Solution.—Substituting value of 7 in (1), we have += 1.4, whereas 
r, p, and f, in (2) give x==1.6. Taking the latter as the more 


practical, we find that 
I Area of high-pressure piston — 


1.6 Area of low- -pressure piston 
Calling initial steam pressure at cylinders 88 Ibs., 
1+ log. $3?) 
2S )—5 == 39.16 lbs, 
5.32 539 
1150 X 33000 
39-16 X 455 


fe = mean eflective pressure = 88 ( 


B= area of low-pressure piston = = 2130.8 sq. ins. 
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Diameter of low-pressure cylinder = 52% inches. 


2130.8 ° 
——— == 1331.7 sq. inches, 
1.6 


Diameter of high-pressure cylinder = 41s inches, 


Area of high-pressure piston = 


(c) Mr. R. B. Smith's Method. [See “ Engineering,” Vol. 28, p. 380.] 
In designing a compound engine, the first and main factor is the 
power developed during admission and expansion of one pound of 
steam at pressure /,, temperature 7}, to a final temperature and pres- 
sure, 7; and /,. 
Let ry=ratio of expansion = final volume of 1 lb. of steam + initial 
volume of 1 Ib. of steam. 


1+ log.r 
pu = mean total pressure = A, = . (1) 


! , 
» final volume X Pn (2) 
33000 

From this theoretical H. P. there is to be deducted a per cent 
equivalent to the following three principal causes of loss, viz. : 

(1) Loss in £,, due to friction in ports, etc., and motion of steam 
when admitted into high-pressure cylinder ; 

(2) Loss due to space between cylinders ; and 

(3) Loss due to back pressure in condenser. 

The deduction to be made to cover all these losses Mr. Smith 
computes to be 21 per cent in the best constructed marine engines, 
Therefore, actual work derived from one pound of steam admitted at 
initial pressure f,, and having a final pressure /,, is (100 — 21=)79 
per cent of the theoretical work; hence, 0.79 is a coefficient that 
expresses the efficiency of the engine. 

The following shows how the power so gained is applied in order 
to find the diameters of cylinders of a given I. H. P.: 

Volume of high-pressure cylinder at point of cut-off 

volume of 1 pound of steam at pressure f, X proposed I. H. P. 
actual I. H. P. of 1 pound of steam X strokes per minute. 

Volume of low-pressure cylinder = volume of high-pressure cylinder 
at point of cut-off X 7. 

Volume of the high-pressure cylinder = volume of low-pressure 
cylinder divided by proposed ratio of cylinders. 


Theoretical H. P. of one pound of steam = 


Example.—Find diameters of cylinders for the Galena, from the 
- . or. . . 0. 
following data: Two-cylinder compound engines; cranks at 90°; 
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stroke, 3.5 feet; revolutions per minute, 65 ; initial absolute pressure 
of steam at boilers, 95 lbs.; ratio of expansion, 5.32; and I. H. P. of 
engine to be 1150, with cylinder ratio of 2.95. 

Solution.—V olume of 1 pound of steam at 95 Ibs. absolute pres- 
gure = 7931.5 cubic inches. 

Volume of 1 pound of steam at — Ibs. absolute pressure = 


38016.0 cubic inches. ; 
—_ (: + log. a3?) = 7.7 Ibs 
pu—95 5.32 — 47-7 IS. 
Theoretical H. P. of one pound of steam 


~ X 38016 X 47.7 


— 33000 = 4-579- 
Actual H. P. of one pound of steam = 4.579 X 0.79 = 3.617. 
1150 


Steam used per stroke = = 2.446 lbs. 


3.617 X 130 
Volume of high-pressure cylinder at point of cut-off 
= 7931-5 X 2.446 = 19400.45 cubic inches. 
Volume of low-pressure cylinder 
= 19400.45 X 5.32 = 103210.4 cubic inches. 
Area of low-pressure piston (since stroke is 42 inches ) 
__ 103210.4 
SS 
Diameter of low-pressure cylinder = 56 inches (nearly). 
Area of high-pressure piston (since 2.95 is cylinder ratio) 


neon 
= ‘je . 
— 7457-4 — 833 square inches. 


= 2457.4 square inches. 


2.95 
Diameter of high-pressure cylinder = 32rs inches. 


(d) Rankine’s Method. 


This method is similar to those already given, but differs in the 
fact that the cylinder ratio is 4/7, where = the total ratio of expan- 
sion. The method assumes that the “drop” is /,; and that the final 
pressure in each cylinder is equal to the back pressure, when, if the 
piston areas are proportioned in the ratio of 1: 4/7, the maximum 
stress will be the same on each piston. i 

Hence, in order to have equal expansion, equal initial stresses, and 
equal work performed in each cylinder, design the low-pressure 
cylinder as if all the work had been done in it; divide the area thus 
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obtained by the square root of the ratio of expansion, and the 
area of the high-pressure cylinder is found. 


Example.—Find diameters of the cylinders for the Galena, having 
given the following data: Two-cylinder compound engine ; cranks 
at 90° ; stroke, 3.5 feet; revolutions per minute, 65 ; initial absolute pres- 
sure of steam at boilers, 95 Ibs. ; at cylinder, 88 lbs.; back pressure in 
condenser, 5 lbs. absolute ; ratio of expansion, 5.32 ; and I. H. P., r150, 


Solution.—Mean effective pressure, if work is all done in one cylin- 
1 + log. 537) 
der, = 88(' == — 5 = 39.16. 
5.32 5 = 39 


: I150 X 33000 
Area of low-pressure piston = a 


39.16 X 130 X 3-5 
2130.8 


a/ 5-32 


= 2130.8 sq. ins, 


Area of high-pressure piston = 
Whence, 

Diameter of low-pressure cylinder = 52% inches. 

Diameter of high-pressure cylinder = 34% inches. 


= 926.4 square inches. 





(¢) Method of Mr. John Turnball, Jr. |See “A Short Treatise 
on the Compound Engine,” pp. 16, 17. | 


To distribute the total power equally over the working parts of a 
compound engine, the initial stresses on the pistons and the work 
performed in each cylinder must be the same. Mr. Turnball accom- 
plishes this by making the ratio of cylinders the same as the ratio 
of expansion of steam in the high-pressure cylinder. 

Hence, if A =area high-pressure piston, 

2 =area low-pressure piston, and 

r = ratio of expansion of steam in each cylinder 
of the engine, then 

B=rA. 
Therefore, when ,= initial pressure in high-pressure cylinder, and 

p;' = initial pressure in low-pressure cylinder, 

pA=pB; 

that is, the initial tensions or stresses on the pistons are the same. 
When /,’ = absolute pressure at the end of the stroke in the low- 
t . 
U 


pressure cylinder, the total ratio of expansion of the steam is E 
, 
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Hence, when the ratio of expansion is the same for each cylinder, 


r= ratio for either cylinder = / ‘n 
2 


“From the nature of the compound engine, the area opened up 
for the steam by the movement of the large piston is at all times 
decreased by a proportionate movement of the small piston, amount- 


B , , 
ing to = 1, so that the space actually occupied by the expanding 
steam = 8 —1; and from this we get the formula for ascertaining 
the average nressure in the low-pressure cylinder of a compound 
engine.” 

‘ ' _( log. 
?'.= average pressure in —— cylinder = A,’ (| — . 





r—iI 
ly | t+ log.( 4 +) | | 

The mean pressure would be 4, { 3 pe >» if all the 
p: 


work were done in the low-pressure cylinder; hence, the mean pres- 
sure in the high-pressure cylinder is 


aes) pt {eer 


| 
ps} lr—1 
| 


Ar 
f: 





Example.—Find diameters of cylinders for the Galena, given the 
following data: Two-cylinder compound engine; cranks at 90° 
stroke, 3.5 feet; revolutions per minute, 65; initial absolute pressure 
of steam at boilers, 95 lbs. ; at cylinder, 88 Ibs. ; back pressure in con- 
denser, 5 lbs. absolute ; ratio of expansion, 5.32; and I. H. P., 1150. 


Solution.—Ratio of expansion in each cylinder = a/5.32 = 2.307. 


Terminal pressure in low-pressure cylinder = = 16.54. 


5-32 
Initial pressure in low-pressure cylinder = 2.307 X 16.54 = 38.16. 
Mean effective pressure in low-pressure cylinder 
log. 2.307 


= 38.16 —5—= 19.2 
39-10 2.307 ut) 5 = 19-24. 
Area of low-pressure piston in order to develop one-half the work 
in that cylinder 1150 
> X 33000 


= 790 X45 Kiga4 = 2167.5 square inches, 
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Diameter of low-pressure cylinder = 52} inches. 
67.5 

53 
Diameter of high-pressure cylinder = 348 inches. 


, ; 21 ' 
Area of high-pressure piston = 7 = 942.4 square inches, 


2 
tN 


(/) Prof. A. E. Seaton’s Method. (See “A Manual of Marine 
Engineering,” by Seaton, pp. 95, 96, 97, 103, and 104. | 


Let £, = absolute initial pressure of steam. 
p- = absolute receiver pressure of steam. 
p;== absolute condenser pressure, or back pressure in low- 
pressure cylinder. 
R= ratio of cylinders. 
y = total ratio of expansion. 
7, = ratio of expansion in high-pressure cylinder. 
y, = ratio of expansion in low-pressure cylinder. 
p'» = mean total pressure due to 7, and f,. 
fu = mean total pressure due to 7; and /,. 
fa = mean total pressure due to 7 and /,. 
p~’.= mean effective pressure in high-pressure cylinder 


=f'.—p 
p~.= mean effective pressure in low-pressure cylinder 
=pa— Pv 


Also, p=, C7 sa °), 
pa=p, (Tee), 
and P=). re + log. , 


But since the work is to be equally divided between the cylinders, 


p'n—pr-—=R(p..— ps). (1) 
And if there is no loss from “drop,” and if the mean pressure in 
the high- is referred to the mean pressure in the low-pressure cylinder, 


we shall have p'u—p, ” 
> +p a—ps=pu—Ps; 
which, combined with (1), gives 


Pn —Di= > (bab) 
- (2) 


and R [ 


P'u— he = — (habs) | 


2 
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When x denotes the efficiency of the system, (1 —x) is the part of 
loss due to “‘drop”’; whence, 


x “a 
Pua—pr= (Pn — Ps) 


2 


t (3) 
a. | 
and ™ —~,,= om. = (Pnu— Pps). 


“To find the actual mean pressures when there is loss due to 
‘drop,’ the value of x must be determined: this may be done by 
substituting the value of /’,, and #”,, found from the preceding for- 
mulae; but an approximate value may be found by determining the 
value of #, in (3); from the value thus found calculate /”,, , referring 
the mean pressures of both cylinders to the low-pressure cylinder. 
If (P,,—p;) be the er mean pressure thus found, then, 
approximately, pe am (4) 

Example.—Find diameters of cylinders for the Galena, given the 
following data: Two-cylinder compound engine; cranks at go° 
stroke, 3.5 feet; revolutions per minute, 65; initial absolute pressure 
of steam at boilers, 95 lbs.; at cylinder, 88 Ibs.; back pressure in con- 
denser, 5 lbs.; ratio of expansion, 5.32; ratio of cylinders, 2.95; and 
I. H. P., 1150. 


Solution. 1 + log. 5.32 
oe pn == 88 X + log. 5.3 = 44.16 lbs. 
5-32 
2 5:3? ——— ef 
2.95 
; ou, EP loger.8 
Ju 88 X maa * = 77.58. 


a ae Pe 
pe = 77-58 — “ (44.16 — 5) = 19.82 lbs. 


From (3), therefore, 


ps = 77-58 — 19.82 = §7.76, 


= : = 8.2 
Pi 55 
- : I + log. I.2 
Pa 19.52 X x = 19.52, 
and p." = 19.52 — 5 = 14.52. 
When referred to one cylinder alone, 
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and pu— ps = 44.16 — 5 = 39.16. 
fore 76 
Therefore, ~~ —_— 
39-16 
Hence, 


a? 2.95 __ 
actual p,’ = 0.862 (44.16 — 5) : = 49.69 lbs., 


».862 
actual £/’ = = - (44.16 — 5) == 16.88 lbs., 


and actual pe = 77-58 — =95 (33-76) = 27.5 lbs. 


The values of f,, 4, and #,, although given as actual values, are 
not practically correct, hui may be called the theoretical mean pres- 
sures. In actual practice, however, these pressures will be changed on 
account of a variety of causes, which, in a marine engine, are chiefly; 

(1) Friction in stop-valves on boilers and engine and in pipes 
connecting these. 

(2) Friction or “wire-drawing” of the steam during admission 
and cut-off. 

(3) Liquefaction of steam during admission and expansion. 

(4) Exhausting before the piston has reached the end of the stroke. 

(5) Compression, and back pressure due to lead. 

(6) Friction in steam-ports, passages, and pipes. 

(7) Clearance. 

“It will be seen, then, that the actual mear pressure expected to 
be obtained from the indicator-diagram of an engine depends upon 
the proportion and arrangement of the cylinders and their valves, 
etc.; and in calculating the eafected mean pressure from the theo- 
retical mean pressure, due allowance must be made in each indi- 
vidual case.”’ 

“If the mean pressure be calculated by the methods here given, 
and the necessary corrections made for clearance and compression, 
the expected mean pressure may be found by multiplying the results 
by the factor in the following table: 


Particulars of Engine. Factor. 
(1) Expansive engine, special valve gear, or with a 
separate cut-off valve, cylinders jacketed,. . . 0.94 


(2) Expansive engine, having large ports, etc., and 

good ordinary valves, cylinders jacketed,. . . 0.90 to 0.92 
(3) Expansive engines with the ordinary valves and 

gear, as in general practice, and unjacketed,. . 0.80 to 0.85 
(4) Compound engine with expansion valve to H. P. 

cylinder; cylinders jacketed, large ports, etc., . 0.90 to 0.92 
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(5) Compound engines with ordinary slide-valves, cylin- 

ders jacketed, good ports, etce., . . . « «+ 0,80 to 0.85 
(6) Compound engines with early cut-offs in both cylin- 

ders, without jackets and expansion valves, as in 

general practice in the merchant service, . . . 0.70 to o.80 
(7) Fast-running engines of the types and design 

usually fitted in warships, . . . .. .. . 0.60t0080 


“If no correction be made for the effects of clearance and compres- 
sion, and the engine is in accordance with general modern practice, 
the clearance and compression being proportionate, then the theo- 
retical mean pressure may be multiplied by 0.96, and the product 
again multiplied by the proper factor in the table above, the result 
being the expected mean pressure.” 

Hence the mean effective pressure in the high-pressure cylinder, 
instead of being 49.69 lbs., will be 

49.69 X 0.96 X 0.8 = 38.16 Ibs., 
by assuming the Galena to belong to the best type under class 7 in 
the table. 

Similarly, the mean effective pressure in the low-pressure cylinder 
will be 16.88 X 0.96 XK 0.8 = 12.96 lbs. 

Substituting the values found, and taking 575 as the horse-power 
to be developed in each cylinder, we find that the area of the low- 
pressure piston is 575 X 33000 

130 X 3.5 X 12.96 
and the diameter of the low-pressure cylinder = 64 inches. 

The area of the high-pressure piston 
575 X 33000 


/ 


—— = 1092.8 square inches, 


= 3216.5 square inches, 


a 30 X 3:5X3 38.16 
; : 210.5 , e ; 
which is also ~ ; hence, the diameter of the high-pressure 
2.95 


cylinder is 37,, inches. 


(g) Method proposed by the Writer. [See appended Table.] 

All the methods here given depend for their application upon one 
or more coefficients deduced from successful practice, so that the 
writer offers another method deduced from successful practice as 
illustrated in the appended table. 

The method is illustrated in its application to the design of cylinder 
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diameters for the horizontal, two-cylinder, receiver engine of the 
Galena, which has the following data: Stroke, 42 inches; revolutions 
per minute, 65; piston speed, 455 feet per minute ; initial gauge pres. 
sure of steam, 80 lbs. ; back pressure in condenser, 5 lbs., and I. H. 
P., 1150. 

In the appended table, under the heading “ Horizontal Compound 
Engines,” the average piston speed is 544 feet per minute, cylinder 
ratio, 2.95, initial absolute pressure of steam, (70 + 15=) 85 lbs., 
and the I. H. P. developed per cubic foot of low-pressure cylinder 
volume is 18.23. Mr. Isherwood says, in his “ Report on the U.S,5, 
Alarm,” made to the Bureau of Steam Engineering, Navy Depart- 
ment, that the I. H. P. © (mean effective pressure)! « (revolutions)’, 
(See also p. 648 of Sennett’s “ Marine Steam Engine.”’) 

Now, if we wish to design a horizontal compound engine which 
will conform to successful practice, as represented in the table, we 
must modify this 18.23 I. H. P. in accordance with the variations in 
pressure and speed. 

If, in the table, we take 6.35 as the average ratio of expansion, the 
mean effective pressure, if all the work is done in the large cylinder, 
is 32 lbs. when the condenser pressure is 5 lbs. This 6.35 is about 
the average expansion of the steam in the cases given when the total 
ratio varies as (cylinder ratio)’, as found in Turnball’s method, and, 
also, with the initial pressure as given in Mr. Chas. E. Emery’s 
formula, deduced from his experiments with the U. S. Revenue 
steamers in 1874 and 1875, viz.: 

22 + initial absolute pressure — 
22 

Then, calling f, the mean effective pressure, if all the work had 
been done in the large cylinder, and S the piston speed in feet per 
minute, the factor for pressure variation is 


Ca) 
32 J’ 
and for variations in piston speed, 

S \% 
( aa 


Hence, volume of the large cylinder in cubic feet is 


Hi. P. 


18.23( p. \¥( S y 
“\ 327 \ 544 


and the area of the low-pressure piston in square inches is 


ratio of expansion = 
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I. H. 
18.23 (2 ( -) 1x1. H.P (1) 
32 544 x 144= a 4 . = . . 

Stroke in feet Stroke X pi xX S? 


where A is a constant whose common logarithm is 11.36209. 
For the Galena, 


. - , 22 95 
ratio of expansion = “= 5.32; hence, 
22 : 
1 + log. 5.32 
p.= 9: — 5 = 39.16 lbs. 
5-32 
Therefore, the area of the low-pressure piston is 
11I50X A 


, = 3277 square inches. 
3.5 X (39.16)2 & (455) dite 


Diameter of low-pressure cylinder is 64,°, inches. 

Area of the high-pressure piston is 
Area of low-pressure piston 3277 , 
Desired cylinder ratio -_ 2.95 = 1111 square inches. 

Diameter of high-pressure cylinder is 373 inches. 

In the “Compound Engine” by Mr. A. Mallet, it is clearly shown 
that within certain limits the cylinder ratio may be anything we wish, 
so that the ratio of cylinders will not affect formula (1), when we have 
fixed power, or when we use an expansion valve on the large cylinder. 

For equal initial stresses the receiver pressure must be 

95 XI1II_ 95 
3277 «2.95 
The number of expansions in the high-pressure cylinder will be 


= 32 lbs. (nearly) 


32% ' - : 
($=) = 1.8, and, if clearance is ten per cent, the steam must be cut 
‘95 


ERE 


1.3 
about half-stroke. Hence, we see that the work may be divided be- 
tween the cylinders by means of the low-pressure expansion valve. 

In a similar manner, the following formula has been deduced from 


—0o.I X 4221.5 inches from commencement, or at 


the table, for the design of vertical compound engines, viz. : 
Area of low-pressure piston in square inches 


I. H. P. & A’ os 
= : 2) 
(pi (S)* X stroke in feet 
in which £,= mean effective pressure of steam whose initial absolute 


pressure is #:, and expansion ratio 7. 
S= piston speed in feet per minute. 
A’ =a number whose common logarithm is 11.63976. 
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Area of high-pressure piston in square inches 
__ Area of low-pressure piston 
nie Ratio of cylinders. 

Formula (2) has been deduced by taking as our constants those 
found in the appended table, under the head of “ Vertical Compound 
Engines.” The constants are 569 for piston speed, I. H. P. per cubic 
foot of low-pressure cylinder, 14.9, and initial absolute pressure, 80 
lbs. The cylinder ratio recommended for vertical engines is from 3.0 
to 3.3; and for horizontal engines, from 2.5 to 3.0. 

Comparing the horizontal and vertical types of engines, we see that 
in successful practice, the revolutions of the shaft are about the same 
in each case, and that the former have not so high a piston speed as 
the latter on account of the long stroke admissible with vertical 
engines. 

The horizontal engines belong chiefly to war ships, and, as in each 
type the engines were developing their maximum power, the vertical 
engines are the more economical. Hence, the I. H. P. per cubic foot 
of the low-pressure cylinder volume is, at full power, greater for war 
than for merchant vessels, as the former care for economy at reduced 
rather than at full speeds. 


II. GRAPHICAL METHODs OF DESIGN. 

(a) Equal Expansion and Equal Work in each Cylinder. [See 
Plate I.] 

Lay down a diagram corresponding to the ratio of expansion and 
pressures used as if it were for a single cylinder, using all the steam 
and developing the power required; then divide the diagram by the 
line .X Y (as shown in Plate I.), so that the areas A and B shall be 
equal. 

The mean ordinate of A will be the mean effective pressure in the 
high-pressure cylinder; and that of 2, the mean effective pressure 
on so much of the low-pressure piston as is left after subtracting 
from it the area of the small piston. Hence, the total area of the 
large piston is the sum of the area so found and that of the high- 


pressure piston. 


Example.—Find the cylinder diameters for the receiver, two- 
cylinder engine of the Galena, with the following data: I. H. P, 1150; 
stroke, 3.5 feet; revolutions per minute, 65; initial absolute pressure 


of steam, 95 Ibs.; back pressure, 5 lbs.; and ratio of expansion, 5.32 


with clearance of ten per cent. 
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Solution.—[See Plate I.] The mean pressure of the card A is 
29.8 Ibs. Hence, if the work is equally divided between the two 
cylinders, the area of the high-pressure piston is 

575 X 33000 __ 
455 x 29.8 
The diameter of the high-pressure cylinder is 404 inches. 

The mean pressure of the card & is 19.75 lbs. Hence, if the work 
is equally divided between the two cylinders, the area of the low- 
pressure piston #zzus the area of the high-pressure piston, is 
xX 3 
x 


= 1303.32 square inches. 
393-3 j 


= 2111.68 square inches. 


wns 
wn Uli 


19.7 75 
Hence, the are of the large piston is 2111.68 + 1303.32 = 3415 
square inches, and its diameter is 65% inches. 


> & in 


[NoreE,—Chief Engineer Wm. H. Harris, U. S. N., using a back pressure of 
four pounds, divided the card by the line X Y, so that the mean pressures found 


gave the exact diameter of the Galena’s cylinders. ] 


(6) Method in which “ Drop” is Considered. 

[See Sennett’s “ Marine Steam Engine,” pp. 496, 497.] 

“Draw the theoretical diagram 4 8 CDE [see Plate II.] representing 
the action of the steam on the supposition that the whole of the expan- 
sion is done in the low-pressure cylinder, OP being the zero and FG 
the atmospheric lines, OA the initial absolute pressure of steam, and 
OP : ee ;, , 
AB the total apparent rate of expansion in the cylinders, neglecting 


clearance.” In drawing the curve, Plate II., the clearance has been 

a ee, 
taken as ten per cent; hence, the actual ratio of expansion is LB 
Assuming the point of cut-off in the low-pressure cylinder, the line 
ST is found, which will divide the card into two areas; then, assum- 
ing the ratio of cylinders, the line YQ is drawn. Next round off all 
the corners as shown; then the card will be similar to the combined 
card from compound engines. The mean effective pressure of this 
combined card is the mean pressure on the large piston supposing all 
the work to be done in the low-pressure cylinder. Knowing this, 
the area of the large piston is found, and then that of the high- 
pressure piston, as shown in the following: 


Example.—Find cylinder diameters for the two-cylinder, receiver 
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engine of the Galena when the I. H. P. is 1150; stroke, 3.5 feet ; 
revolutions per minute, 65; initial absolute pressure of steam, 5 lbs. ; 
back pressure, 5 lbs. ; rate of expansion of steam, 5.32 ; and clearance, 
ten per cent. 

Solution.—(See Plate II.) Assuming ratio of cylinders as 2.95, 
and the point of cut-off at three-fourths stroke, the effective pres- 
sure of the combined card is 31.125 lbs., which will give for the area 
of the large piston 

II50 X 33000 
455 X 31.125 

The mean pressure of the lower part of the combined card is 

15.925 lbs., which gives for the area of the large piston 

575 % 33000 

455 X 15-925 

The former value gives for the area of the high-pressure piston 
2688.17 . 3 . , 

3.05 = 911.24 square inches; while the latter value gives an area 


- 2622.8 , — 
of 2.95 = 889.08 square inches. The mean effective pressure of 
the upper part of the combined card in Plate II. is 45 lbs., which gives 
* 33000 
an area of 575 - 33 : 
455 X 45 
Here we see that the results check, and we may take as the area of 
the small piston 911.24 square inches, corresponding to a diameter of 
341« inches; and 2688.17 square inches for the low-pressure piston, 
giving a diameter of 5834 inches. 


= 2688.17 square inches. 


2622.80 square inches. 


= 926.75 square inches for the small piston. 


III. SUMMARY. 


A comparison of the diameter of the Galena’s cylinders, as found 
by the different methods, is shown in the table below. Judging the 
different methods by the results shown, analytical methods (a), (/), 
and (g), and graphical methods (a) and (4) would appear to be 
more practical, and hence more valuable than the others. 

Had we taken the cylinder ratio as 2.32 instead of 2.95, there 
would have been but little difference between the high-pressure 
cylinder diameters. The ratio of expansion 5.32 is taken from the 
formula, Rate of expansion = a ee pee : 

This formula, deduced by Mr. Emery from experiments with U. S. 
Revenue steamers, has been verified by Messrs. J. S. Van Veen and 
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H. M. Van Aadel, Constructors to the Royal Dutch Navy. [See 


Engineering, June 9, 1882.] 
The table is as follows: 


Method of Diameter of high- Diameter of low- 
design. pressure cylinder pressure cylinder. 
Analytical. 
(a) 431s inches. 60}# inches. 
(d) 41% “ ss 6 Co 
(c) 3218 ” 56 fs 
(d) 348 . 528 ss 
(e) 348 m = ™ 7 
(/) 371 ss 64 * 
(g) s78 64is 
Graphical. 
(a) 40} . 654 “ 
(4) 3416“ 58h“ 
Actual Diameters. 42 . 64 . 


In every case of design, the theoretical indicator diagram, accord- 
ing to the principles illustrated in the Appendix to Sennett’s “ Marine 
Steam Engine,” should be drawn so that the results may check and 
the performance of the engine may be all that can be expected. 
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PROFESSIONAL NOTES. 


THE CARE OF BOILERS IN THE NAVY. 
By ASSISTANT ENGINEER W. M. Parks, U. S. N. 


To any one at all familiar with the subject, it must be evident that the lifetime 
of boilers fitted to the vessels of our Navy is too short, and that the cost of 
repairs during their brief period of service is far greater than the nature of their 
duty would seem to warrant. Our boilers are well built and are made of the 
best materials ; therefore we should expect a maximum of efficiency and length 
of service. 

That we do not realize these expectations is generally conceded. 

In this paper I purpose to show what means are taken for the preservation 
of our boilers, and to offer suggestions, not original, perhaps, but such as have 
not yet been acted upon. 

In a pamphlet entitled “Instructions to Commanding and Engineer Officers,” 
published by the Navy Department about four years ago, will be found a number 
of instructions in regard to the care of the machinery of vessels-of-war. Those 
relating to boilers are, briefly, as follows: 

1. The use of zinc in the boilers. 

2. The use of Crane’s Mineral Oil, or its equivalent, in the cylinders. 

3. Dry-pipes and drum-drains to be kept clear. = 

4. Empty boilers to be kept dry, free from ashes, scale, and rust ; and also to 
be kept well painted. 

° Boilers not to be used as water tanks for fresh water, nor for trimming 
ship. 

6. Exteriors of the boilers to be kept dry; fire-room bilges to be kept dry 
and well white-washed. 

7. Sudden changes of temperature to be avoided ; and when time will permit, 
at least three hours should be occupied in raising steam from cold water. 

8. When not under steam, a cover to be fitted to the smoke-pipe. 

9. Uptakes to be kept clean and well painted. 

io. After fires are hauled, and before blowing the water out of the boilers, 
the furnaces and ash-pits are to be closed. 

11. Surface-blows are to be used as rarely as possible, in orderto prevent 
blowing out the mineral oil floating on the surface of the water. - 


It will we seen that nearly all of these instructions are intended to prevent 
corrosion in some one of the many forms in which it has usually appeared. 
Properly carried out, these instructions have proved successful. We hear very 
little complaint of corrosion now; the great trouble seems to be the rapid and 
disastrous formation of scale in the boilers. In some cases, before the boilers 
have made one cruise they are choked up with scale. The familiar results 
follow: leaky tubes and burned sheets, with the consequent expense and 
delay. 

Let us examine the case of a vessel cruising under the present instructions. 
We will suppose that she is beginning a passage, and that she is to be under 
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steam for a week. Twenty-four hours after leaving port, this vessel is found 
industriously blowing quantities of highly-heated water into the sea, whi’> an 
equal volume of much colder water is pumped into the boilers to take its; .ce¢, 
This continues while the vessel] is under steam. Thousands of gallons of sea. 
water pass through the boilers, each gallon depositing its share of scale. 

This early and continuous use of the blow-valve is to some extent due te the 
condenser. With the hot-well relief-valves, as at present arranged, mor 1 
less leakage occurs from the salt-water side, 

The principal cause, however, of this continual “ blowing off” is to be fo: 4 
in the following paragraph, contained in the Steam Log-Books furnished to (JI 
steamers of the Navy: 

Under ‘Explanations and Directions” we find: ‘‘ With boiler pressures 
below 15 Ibs. per square inch, the concentration of water in the boilers must 


not be allowed to exceed J, ; over that pressure, it must not exceed 14 » 
2 


This practically limits the concentration to 134, as pressures of 15 lbs. are 
rarely used now. This limit of concentration is far too low. It does not 
appear to be supported by theory, and is inconsistent with the best modern 
practice. Of all the traditions of earlier practice that still remain with us, it is 
safe to say that this “13¢ ” limit is the most harmful. Its rigid enforcement is 
the principal cause of the inefficiency and short life of our boilers, to say 
nothing of the tons of coal wasted. We have the authority of Consté for the 
statement that sea-water, at a temperature of 255° F., corresponding to a pres- 
sure of thirty-two pounds above the atmosphere, is very near the point of 
saturation, so far as the sulphate of lime is concerned. This sulphate of 
lime is the principal ingredient of the scale so abundantly deposited in our 
boilers. With boilers worked at pressures greater than thirty-two pounds, it is 
evident that the greater the quantity of sea-water admitted, the greater will be 
the deposit of scale. Remembering this fact, the pernicious effect of a low 
limit of concentration is apparent. All modern authorities say that, within 
certain limits, the amount of scale deposited in a boiler does not depend upon 
the density maintained, but upon the quantity of water passing through the 
boiler. It is a fact that merchant steamers make ten-day passages across the 
Atlantic without opening a blow-valve. The loss from leakage and other 
causes is supplied from the sea. The density of the water in the boilers 
reaches from 4, to ,;, but no such deposit of scale takes place as is frequently 


found in boilers where the density is not allowed to exceed 1M , 


If there is any doubt as to the propriety of changing the “ direction” quoted 
from the Steam Log-Book, it is a subject well worthy of experimental investi- 
gation. Two boilers working under the actual conditions of sea-service, one 


carrying the water at +. , and the other, 4 or y, higher, would determine 


whether we are still justified in annually blowing thousands of dollars into the 
sea, and in spending thousands more in repairs made necessary by this needless 
* blowing.” 

But to return to our vessel. If the engines are stopped without sufficient 
warning, something must be done to check the rapidly rising steam pressure. 
I have heard of instances where the use of the safety-valve was prohibited. At 
any rate, it is generally understood that the rush of steam from the escape-pipe 
is a nuisance. For that reason, every time the engines are stopped the blow- 
valves are opened wider, and the auxiliary pump is used to supply co/d water to 
the boilers. Steam blowing furiously from the escape-pipe certainly is a great 
nuisance; not only that, but there results a waste of fresh water. This is only 
one of the many reasons why all vessels should have independent air and circu- 
lating pumps. . 

To sum up, I suggest the following means, in addition to those quoted in the 



















































































PORTUGUESE AUTOMATIC BOAT DETACHING APPARATUS. 
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first part of this maper, to prolong the useful life of our boilers, and to increase 
their efficiency : 

I. Such change in the “ Directions” contained in the Steam Log-Books as 
shal] permit the concentration of water in the boilers to be carried at a point 
much higher than at present allowed. 

It is probable that, with the present more or less defective circulation of the 
water in boilers using high pressures of steam, the limit of concentration should 
be about ,*,. 

II. The boilers to be filled with fresh water whenever possible. 

There are few ports in which good fresh water cannot be bought. It is only 
in connection with a high degree of concentration that the greatest benefit can 
be had from the frequent purchase of fresh water. 

Ill. An auxiliary boiler to be supplied, for heating ship, distilling water, &c. 

The arguments in favor of an auxiliary boiler are well known. Space can 
more readily be made for one if it is remembered that an auxiliary boiler need 
not be placed below the water-line. 

In addition, I would suggest that the arrangement of hot-well relief-valves, 
as fitted to many vessels of our Navy, might be so changed as to render leakage 
of sea-water into the hot-well less liable to occur. Starting out with boilers 
filled with fresh water, a vessel should be able to steam from six to ten days 
without opening a blow-valve. This assumes a condenser at least moderately 
4% 


tight, and a limit of concentration of about - Steaming for six or ten 


consecutive days is rather the exception than the rule. But suppose steaming 
to continue longer. The high limit of concentration results in a saving of fuel ; 
less sea-water passes through the boilers, and consequently a smaller deposit 
of scale is found. After arriving in port the boilers should be allowed to cool ; 
they should then be pumped out, and refilled with fresh water. 


TRANSLATION OF THE PAMPHLET “ APPARELHO 
AUTOMATICO PORTUGUEZ PARA ARRIAR ESCAL- 
ERES AS MAR COM TODO O TEMPO” (1883). 


[PoRTUGUESE AUTOMATIC APPARATUS FOR LOWERING BoatTs IN 
ANY WEATHER. | 


By ENsIGN ALBERT G, WINTERHAcLTER, U. S. N. 


The apparatus is composed of two similar pieces placed together in an 
inverted position ; one piece being made fast to the breech of the lower block 
of the boat’s fall, or having the block simply hooked into it; the other piece 
being secured in the stern to the chain-span, and in the bow, to the link into 
which, ordinarily, the fall hooks. 

A simple inspection of the apparatus renders its description superfluous, it 
being hardly necessary to remark that the outer part of the piece which is 
fast to the boat must always remain turned towards the bow of the ship, whether 
it be hoisted on side or stern davits. This condition fulfilled and the falls 
running smoothly on the sheaves, the apparatus will work automatically 
without the least trouble. 

The part of the apparatus which is fast in the bows must be a little clear of 
the stem, that it may not foul in falling or on being detached; it is also 
necessary that the fitting be kept taut and as nearly as possible at right angles 
to the apparatus, which can be easily done. 
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When, from the great heel of the vessel, you are not afraid that the boat may 
touch the side, you can, as soon as the fall begins to lower, hang the ring of the 
apparatus, drawing it up and letting it fall to the bottom of the shorter branch 
of the groove, which is seen on the upper part of the apparatus. In the con- 
trary case (with little heel) it must be raised to this position only when the boat is 
very near the water. If, however, you wish to withdraw the ring, the apparatus 
can be held securely by the hand without much trouble, care being taken to let 
it go as soon as the boat touches the water. 

The motion of the sea and the heel of the ship to the side on which the boat 
is being lowered, assist in a great measure the good working of, the apparatus, 
The greater the weight of the boat and the faster the rendering of the falls, 
the more below its normai line of flotation will the boat sink on first striking 
the water; when it assumes the normal, it gives the falls a reaction which, 
though it be as small in height as 0.001 m., will instantly separate the two 
parts of the apparatus. 

This apparatus was constructed in our Naval Arsenal. If it surpasses in any 
way the apparatus of Lavel, Ramsteris, or Clifford, constructed for a similar pur- 
pose, the good finish and perfect modelling will be owing to the workmen and 
foremen of the moulding and foundry shops. 





MANSFIELND’S HYDRAULIC EXCAVATING-MACHINE. 
By LIEUTENANT E. pe F. HEALD, U. S. N. 


This machine, the invention of Mr. Samuel M. Mansfield, of Galveston, 
Texas, commends itself strongly to those interested in the subject of preserving 
our harbors from obstructions. Its primary recommendation is its convenience 
in handling and transportation ; it does not require a craft specially designed 
and constructed for dredgizg. it can be used on any tug or steamer having a 
submerged propeller. 

In the accompanying Fig. 1, C represents a pair of shears, whose head pro- 
jects over the stern of the vessel. From the shear-head, a purchase supports 
the water-jet tube, with rose (G) and jets (#7). The water-jet tube is connected 
with a flexible tube (Z), which is inturn connected with the delivery pipe (7) 
of a powerful steam-pump. The flexible tube allows play in all directions. 

Fig. 2 represents the ship moored by four (or six) anchors from the bows; 
two planted on the bows and two on the quarters, thus allowing shifts of position, 
Steam ready, the engines and pump are started, The jets of water forced 
through the rose-jets or nipples, loosen the mud or sand of the bottom, and 
hold the particles suspended in the water till they are carried off by the current 
induced by the propeller. As the work progresses, the vessel’s position is 
changed by means of the cables and the rudder. 

The capacity for work of a well-constructed machine, with pump of sufficient 
power, is not yet demonstrated. At Galveston, recently, 650 cubic yards of sand 
per hour were removed; but on this occasion the pump was a poor one, and 
could do only one-half the required amount of work. 

The water-jet tube is preferably of iron, and should be about six inches in 
diameter; but other material may be used, and the diameter may be varied. 
The inventor used to good advantage four nipples or rose-jets, of one and one- 
half inch bore, placed two feet apart, thus obtaining a sweep of eight feet. 
While not rigidly prescribing a vertical position for the tube, the inventor feels 
assured that the best results follow when it is used in that position. 

This machine, besides being simple in construction and effectual in operation, 
is particularly adapted for use in rough water, and where there are opposing 
currents ; in fine, where the use of other constructions is impracticable. 
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ANNALEN DER HYDROGRAPHIE UND MARITIMEN METEORO- 
LOGIE. 

Part XII., 1883. The three Norwegian expeditions, 1879-78. Trials with 
registering log apparatus, and the ordinary log extracts from cruise report of 
S. M. S. Marie to the South Georgian Islands and back to Montevideo. Voyage 
of the German bark Humbold from Newcastle, N.S. W., to Hong Kong. Voyage 
of the German bark Niagara. Corrections to the charts of the Gulf of California, 
and determination by astronomical observations of the geographical positions 
of several points on the west coast of Mexico. Log notes of numerous German 
vessels. Comparison of the weather of North America and Central Europe for 
September, 1883. Brief hydrographic notices, meteorological, and magnetic 
tables for November, 1883. ‘Track chart of German men-of-war Moltke, Elisa- 
beth, and Carola. 

Parr I., 1884. Thunderstorms and hail formation. The “ Boca” of Buenos 
Ayres. Voyages of the brig Felix between Great Brit2zin and Nickerie, Dutch 
Guayana. Loy notes of German vessels. Deep-sea soundings and temper- 
atures of the U. S. S. Enterprise in the Indian Ocean, summer of 1883. 
Hurricanes in the S. Pacific Ocean on March 18-19, 1883. Brief hydrographic 
notices. Meteorological and magnetic tables for December, 1883. Comparison 
of the weather of North America and Central Europe for October, 1883. 

Parr Il. Concerning thunderstorms and hail formation. Compass com- 
pensation by means of a vertical soft-iron cylinder. Concerning changes of 
deviation from considerable change of magnetic latitude. The changes in 
Sunda Straits caused by the volcanic eruption of August 26-28, 1883, in and 
near the island of Krakatoa. Deep-sea soundings of the Talisman ir the Atlantic 


Ocean, summer of 1883. Deep-sea soundings of the U.S. Fish >mmission 
Steamer Albatross in the North Atlantic Ocean, March to No ver, 1883. 
Comparison of the weather of North America and Central Europ Novem- 


ber, 1883. Brief hydrographic notices, meteorological and magnetic tables, 


AMERICAN CHEMICAL JOURNAL, DocemBer, 1883. 


Memoranda of methods employed by fishermen for ‘“ barking” sails and in 
other ways preserving nets and sails, is the title of an interesting article on the 
means employed in staining sails the dingy, reddish-brown color often seen 
on the fishing boats of Scotland, Newfoundland, and about the foggy coasts of 
other countries. 


TRANSACTIONS OF THE AMERICAN INSTITUTE OF CIVIL ENGI- 
NEERS, NovemsBer, 1883. 
The Cost of Steam Power, by Charles E. Emery, C. E, 
TRANSACTIONS OF THE AMERICAN INSTITUTE OF MINING 
ENGINEERS, VoL. XL. 1883. 
The Anthracite Coal Beds of Pennsylvania. 
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Gives results of the State survey, and estimates the amount of anthracite coal 
produced in Pennsylvania from 1820 to 1881 as 478,052,629 tons. For 1881, the 
amount produced was 30,537,581 tons. 


The Bower-Barff process, 

In the Barff process, superheated steam is used to produce the coating of 
magnetic oxide on the surface of iron. In the Bower process, hot gases are 
used, the flame first oxidizing to produce Fe,O, and then reducing to produce 
Fe,Q,. 

Barff’s process is more suitable for wrought iron, while for cast iron, especially 
that rich in carbon, Bower’s process is superior. Whitworth found that steel 
treated by Barff’s method underwent no alteration in strength whatever. 


BULLETIN OF THE AMERICAN GEOGRAPHICAL SOCIETY, No, 3 
188 3. 


Remarks Explanatory as to “The Sun, Planet, and Star Instru- 
ment,” by Horatio Allen, Esq. 

The First Landing on Wrangel Island, with some Remarks on the 
Northern Inhabitants, by Irving C. Rosse, M. D. 


PROCEEDINGS OF THE AMERICAN PHILOSOPHICAL SOCIETY, 
APRIL, 1883 TO JANUARY, 1884. 


Aerial Ships, by Russell Thayer. 


The author proposes to make use of the reactive force of a powerful jet of 
air, gas, or vapor, acting rearward under pressure, for propelling air ships. A 
drawing of, and data for, such a ship to be driven by compressed air, are given, 


BROAD ARROW, MARCH 1, 1884. 


A proposed select committee on naval administration. 

It is announced that a Select Committee will be appointed to inquire into the 
subject of naval administration. The scope of the inquiry will be considerable, 
though in the first place it will be restricted to the repairs executed in the 
Royal Dockyards upon vessels of war. The idea seems to be, that the present 
system entails a larger and yearly-increasing loss upon the country, and that 
the committee will be able to check this outlay. Another object of the inquiry 
will be to settle the vexed question of shipbuilding in private and Government 
yards. The conviction is being yearly forced upon the attention of Parliament 
that Government should be its own shipbuilder, and this point it is intended to 
bring before the committee. 


ENGINEER. 
FEBRUARY 1, 1884. On the Physical Condition of Iron and Steel, 
by Prof. D. E. Hughes, F. R. S. 


The instrument used in the experiments, the electric balance, is extremely 
sensitive to all molecular changes in metallic bodies. It shows that annealing 
not only produces softness in iron, and consequent molecular freedom, but it 
entirely frees it from all strains previously introduced by drawing or hammert- 
ing. Thus a bar of iron drawn or hammered has a peculiar structure—say 4 
fibrous one, which gives greater mechanical strength in one direction than in 
another. This bar, if thoroughly annealed at high temperature, becomes homo- , 
geneous in all directions, and has no longer even traces of its previous strains, 
provided there has been no actual mechanical separation into a distinct series 
of fibres. 
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The results of the author’s researches may be thus formulated: 1. The 
highest degree of softness in any variety of iron and steel is that obtained by 
a rapid heating to the highest temperature less than fusion, followed by cool- 
ing in a medium incapable of changing its chemical composition. 2. The time 
required for gradual cooling varies directly as the amount of carbon in alloy. 
Thus in absolutely pure iron, rapid cooling would not harden it; whilst steel 
might require several hours, or days, even for pieces one millimetre in diameter. 
Slow cooling has no injurious effect upon iron when cooled in a neutral field ; 
consequently, where time is no object, slow cooling may be employed in every 
case. A wire or piece of iron thoroughly annealed should not be bent, stretched, 
hammered, or filed. 


The Valve-Gear of Marine Engines. 


In a editorial commenting on the number of eccentrics, links, &c., used in the 
yalve-gear of a modern compound engine, the question is asked, is all this really 
necessary? Alink motion fora compound engine is a costly affair to begin with, 
and it very speedily gets out of order; not to such an extent as to entail any risk 
perhaps, but enough to spoil diagrams to some extent, and to give trouble to 
engineers. With the link motion there are three distinct places all liable to wear 
and become loose : viz., the joint between the eccentric rod and the link; the link- 
block, which readily becomes loose in the link ; and the joint between the link- 
block and the valve-rod. If the link motion were dispensed with, then there 
might be but one joint, that between the valve-rod and eccentric, to wear or to 
be attended to. It is questionable if anything more is wanted than such a 
modification of the old shifting eccentric as will permit the engine to be handled 
rapidly ; and this problem presents not the slightest difficulty. 

To the locomotive, the link motion is admirably adapted, because it is used 
as an expansion gear. There is little or nothing in common between the 
use of the link at sea and on land; and it is to be regretted that this fact is 
overlooked. As an expansion and reversing gear combined, Stephenson’s link 
is an elegant device ; as a reversing gear alone it is a costly and clumsy ex- 
pedient. If, however, it is impossible for marine engineers to persuade them- 
selves that one eccentric is enough for one cylinder, it would be better to resort 
to the old locomotive gab gear, in use before the link was invented. With it 
the eccengric out of use during a voyage could at least do no harm, and a far 
more direct action of the valve would be obtained than is possible with the link. 


FEBRUARY 8. Some Relations of Heat to Voltaic and Thermo- 
Electric Actions of Metals in Electrolytes, by G. Gore, F. R. S., 
LL. D. 


A paper read before the Royal Society, describing experiments which throw 
considerable light upon the real cause of the voltaic current. 


FEBRUARY 15. Description of the engines of H. M. S. Colossus. 


The Colossus is propelled by two sets of inverted three-cylinder compound 
engines, each set having cylinders placed side by side. The high-pressure 
cylinders are 58 in. and the low-pressure cylinders 74 in. in diameter, while 
the stroke is 3 ft.6 in. The total power contracted for is 6000 horses. The 
crank-shafts are of iron and made in three parts, which are interchangeable, the 
cranks being placed at an angle of 120° with each other. The propeller shaft- 
ing is hollow and is manufactured of Whitworth’s fluid-compressed steel ; while 
the propellers are of manganese bronze. To give an idea of the complicated 
nature of a modern ironclad and of the responsibility which devolves upon the 
engineer officers, it may be mentioned that in the Colossus there are no fewer 
than thirty-six separate engines in addition to the main engines which propel 
the ship. These are a steering engine—three dynamo engines—two pumping 
engines for working the Normandy condenser—two circulating engines—two 
engines for actuating the exhaust fans—four engines for the supply fans—one 
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fire engine—two bilge donkey engines—four auxiliary feed engines—two 
hydraulic pumping engines—four hydraulic engines for turning the turrets— 
one capstan engine—one engine for driving the machinery in the engineer’s 
workshop—two ash hoisting engines and five boat-hoisting engines, The 
whole of the auxiliary engines exhaust their steam into a separate auxiliary 
condenser. This arrangement with the special means fitted for allowing the 
steam from the boilers to pass into the main surface condenser, when the ship 
is suddenly stopped, prevents the rush and noise of steam passing through the 
escape-pipe on deck. 


Speed Experiments with Ship’s Models, by Mr. Edwin R. Mumford, 


FEBRUARY 22. Trial of a chilled iron shield at Buckau, 

New Instruments for Measuring Electric Currents and Electro- 
Motive Force. 

A paper read before the Society of Telegraph Engineers, descriptive of the 
various measuring instruments suitable for the large currents employed in 
lighting and transmission of energy. 


ENGINEERING. 


Dey mg 11, 1884. The Horse-Power Expended in Electric Light 
ires, by J. E. H. Gordon. 


An electric sounding lead. 

M. de la Croix has devised a new sounding lead which has several points of 
interest. It tells the exact moment of the arrival on the bottom by means of an 
electric alarm bell. The sounding line is in reality a cable containing two 
wires forming the circuit of the bell. It is attached to the ring of the lead at 
one end, and the hauling winch on board ship at the other. The lead consists 
of two parts, the lower being hung from the upper by four stems which slide in 
mortise grooves cut inthe sides of the upper part. Its bottom is fitted with the 
usual hole, armed with tallow to catch a specimen of the bottom. The upper 
part of the lead, which hangs from the line by a hook, is a mass of lead ‘o give 
due weight, but there is a hollow through its interior containing an electric con- 
tact terminating the ends of the two conductors of the cable. This contact, 
which is of a spring kind, is closed by a stem or plunger attached to the lower 
movable part of the lead. When the lead strikes bottom the plunger is driven 
up a hollow in the upper lead, and makes contact between the ends of the two 
conductors, thereby completing the circuit of the bell, which rings on board 
and announces that bottom has been reached. 


JANUARY 18. Torpedo Boats. An article descriptive of the prac- 
tice of Messrs. Yarrow & Co., of the Isle of Dogs. 


Ganz’s steam engine governor. 

The object of the designer has been to construct a governor that can be 
made of any desired power for the purpose of actuating an expansion slide- 
valve, without necessitating heavy rotating masses. 


FEBRUARY 1. The armament of torpedo boats. 

The necessity of arming torpedo boats with light and efficient machine-guns 
has been long fully recognized, for, in consequence of the large and rapidly 
increasing number of this class of vessels, there is no doubt that in any future 
naval campaign they will be called upon to perform other duties besides that 
of attack on ironclads, and there will be engagements of torpedo boats with 
each other, and with the armed guard boats used to protect the larger fighting 
vessels against torpedo-boat assaults. 
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Such guns will also be very valuable for firing at electric search lights, for 
driving the gunners from the machine-guns placed in exposed situations, and 
for covering a retreat. For all these reasons those governments which possess 
navies have under consideration the development of torpedo boats into more 

rfect fighting machines. The principal difficulty in arming torpedo boats, 
especially those of the light second class, is the extra weight which a gun and 
an adequate quantity of ammunition entails, and the consequent loss of speed 
occasioned, but it would appear that the value of a gun armament outweighs to 
a great extent this disadvantage. 

he requirements of such armament may be summed up as follows: 

1. Aminimum weight of armament and ammunition supply. 

2. The smallest possible number of men to work the guns, 

Sufficient power of projectile to perforate and put hors de combat any 
existing torpedo, or other similar boat. 

4. Rapid fire and great facility in poixting. 

5. The use of the same ammunition carried by the machine-gun armament of 
the larger vessels. 

6. A fore-and-aft fire, and if possible an all-round fire, so as to provide 
equally for an attack or retreat. 

One type of gun which is now being largely adopted in Continental navies 
for arming the first class torpedo boats is the 37 mm. Hotchkiss revolving 
cannon, having a total weight of 570 pounds. It can be worked by two men 
and fired at the rate of about sixty shots per minute. This gun, however, is 
considered too heavy for the second class boats, and for this class of boats the 
Hotchkiss Company are now manufacturing a rapid-firing single-barrel gun 
adapted for the same ammunition as the 37 mm. revolving cannon. 


Compound engines of the S. S. Normandie. 


Engines of manganese bronze. 


Two sets of pumping engines for salvage purposes have just been completed 
by Allen & Co., in which the parts usually made of steel—that is, the piston- 
rod, connecting-rod, cross-head, crank-shaft, &c., with all the bolts and nuts, are 
of manganese bronze. These engines have been designed to prevent the loss 
of time which occurs in raising ships which are only partially submerged at 
low tide. In such cases the machinery has to remain under water for several 
days together, and with steel working parts great difficulty has been experienced 
from the journals becoming oxidized to such an extent that when the engines 
are started, seizing takes place and a complete overhaul has to be made, occa- 
sioning the loss of much valuable time. Great difficulty was first experienced 
in obtaining a suitable metal to form the bearings for the forged bronze to 
work in. ‘The alloy finally used for this purpose is a hard mixture, which runs 
at high speeds without heating, and wears in a short time to a smooth and 
glassy surface. The strength of the forged bronze is about that of mild steel 
(29 to 30 tons per sq. in.) ; so nothing is lost by the adoption of the new metal. 


FEBRUARY 8. Electric ship-signal lights. 

FEBRUARY 15. Amsler planimeter with Halpin’s locking gear. 

A locking apparatus invented by Mr. Halpin, by which, when the pointer 
has been moved all around the figure under measurement, the index wheel may 


be fixed sufficiently firm to allow of the instrument being lifted and carried to 
a favorable situation for reading the vernier. 


The Gardner machine-guns. 

A description with illustrations of the single, double, and five-barrel Gardner 
machine-guns. Keferring to the trial held at Shoeburyness in 1881, the five- 
barrel guns fired 16,754 rounds with only 24 jams, and in rapid firing reached a 
Maximum of 330 shots in 30 seconds. The two-barrel gun fired 6929 rounds 
Without any jam; the last 3000 being in 11 minutes 39 seconds, without any 
cleaning or oiling. 
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ASSOCIATION PARISIENNE DES PROPRIETAIRES D’APPAREILS 
A VAPEUR. 


Viléme Congrés des Ingénieurs en Chef, 1882. 


Questions discussed: On the employment of sheet steel. Notes 
on a peculiar brittle condition of iron and steel. Propositions relative 
to the test of materials employed’ in the construction of boilers, 
Accidents caused by the oily water in steam boilers. Damage to 
boilers from floating calcareous substances in feed water. 


JOURNAL DE LA FLOTTE. 

FEBRUARY 3, 1884. Description of the steamer Stanley built by 
Yarrow & Co. for the International Association. 

FEBRUARY 10. A new lifeboat designed by Mr. Carlo Belvas. 


JOURNAL OF THE FRANKLIN INSTITUTE, 


APRIL, 1884. Initial Condensation of Steam Cylinders, by Prof. 
Wm. D. Marks. 

The economy of the compound engine. 

The International Electrical Exhibition. 

Under the auspices of the Franklin Institute, an international electrical exhibi- 
tion is to be held in Philadelphia during the autumn of this year. A suitabie 
site has been obtained, and the exhibition building, now in the process of erec- 
tion, will be finished by the middte of June. The meeting of the A aerican 
Association for the Advancement of Science, which will be held tl . year in 
Philadelphia, and the expected presence of many representatives ~* .¢ British 


Association, which will meet this year in Montreal, will attract a erous and 
influential scientific gathering during the time of the holding c* exhibition ; 
and in order that so exceptional an opportunity to promot interests of 


science shall! not be lost, Congress has been requested to aut -rize the holding 
of a National Conference of Electricians, to convene in P}.ladelphia at this 
time. 


JOURNAL OF THE MILITARY SERVICE INSTITUTION OF THE 
UNITED STATES. 
MARCH, 1884. The Military Service Institution, by General A. 
S. Webb. Science in Military Life, by Colonel F. von der Goltz, of 
the German Army ; translated by Lieut. J. J. O’Connell. 


JOURNAL OF THE ROYAL UNITED SERVICE INSTITUTION, VOL. 
XX VIL, No. 122. 

Military Ballooning, by Lieut. B. Badén-Powell. 

A historical view of the uses to which balloons have been put in actual war- 
fare, the causes of success and failure in ascents; the relative advantages of 
captive and free balloons ; the means of inflation, and the question of naviga 
ting balloons. 


Magazine Rifles and Repeaters, by Lieut. Col. Fosberry, V. C. 
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MITTHEILUNGEN AUS DEM GEBIETE DES SEEWESENS. 


VOL. XI., No. 12. Long or short projectiles. Experiments with armor 
plates at the Gruson establishment at Buckau. Notes on torpedo boats. 
References to the various late polar expeditions. M. Bisson’s standing compass. 

VOL. XII, Nos. t and 2. Upon the importance of steam vessels in the 
Austro-Hungarian merchant marine. Strength of materials. Certain factors 
influencing the result of experiment. Gyration and change of direction of 
winds—an essay upon the law of storms. Calculation of rapidity and time of 
flight of projectiles at Krupp’s. Mangan-bronze—a composition metal tougher 
than gun metal and non-corrodible in sea water. Ship canal through the 
Isthmus of Corinth. Upon the use of electricity in firing explosives. Notes 
upon new ships—launching, &c. Description of the new observatory at Nice. 
Privateering in time of war. Transmission of earthquake wave through the 
ocean from Java to Aspinwall during the late eruption. Light draught portable 
unboats built by the French for use in China and Madagascar. Notes upon 
recently built vessels. 


THE MECHANICAL ENGINEER. 


JANUARY 12, 1884. Tightening a loose crank-pin. 

Mr. Herman Winter, resident engineer of the Morgan S. S. Line, gives the 
following method employed in fastening loose crank-pins of the steamships 
Glaucus and Morgan City. These pins had been shrunk in, but the shrinkage 
allowance was so great that instead of holding them, it expanded the crank 
eyes with the result stated. It was impossible to make new pins, as the time 
at disposal did not permit of it. The following expedient was therefore 
adopted: Holes % in. diameter were drilled along the diameter of the pin, 
the whole depth of the eye and about one-eighth of aninch apart. The thin 
wall of metal between the holes was cut away, and plugs of Muntz’s metal in 
serted and driven home bya steel drift, having the ends rounded. The effect 
of this is to expand the pin with great force against the crank eye, when all 
the holes are driven full of plugs. 

The operation was entirely successful, and appears to be a much better plan 
than drilling holes alongside the pin, between it and the eye, and driving steel 
pins in, as is commonly done. This latter operation injures the crank eye 
irreparably for fitting a new pin to it at any time. 


RIVISTA MARITTIMA. 


JANUARY, 1884. Notes on the maritime invading power of 
France. A year amidst the ice of the Kara Sea. Depressions and 
anti-cyclones. The Armstrong-Rendel type of cruisers. The Chinese 
ironclad corvette Tchen-yuen. The Navy of the United States. 
The French fleet; new ships. Experiments in the United States 
with the Graydon system of torpedo defence. 


PROCEEDINGS OF THE ROYAL ARTILLERY INSTITUTION. 
DECEMBER, 1883. Foreign armor. Experiments, and Their 
ing on our own Armaments, and the Bombardment of the Forts 
of Alexandria, by Captain C. Orde Brown. 
Ammunition for the 1-inch Nordenfelt Machine-Gun, by Captain 
W. P. Blandy, R. A. 
_ Notes on the Ordnance Exhibited in the Russian National Exhibi- 
tion at Moscow, by Captain J. C. Dalton, R. A. 
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The Transit of Venus in 1882. 

Notes on Certain Rough Methods of Approximating to Latitude 
and Longitude Determination without Instruments, by Lieut. T, P, 
Battersby, R. A. 

Vent Obturators, by Major G. W. Hawkins. 


Containing descriptions with plates of the vent obturators in use in the 
English and other services. 


SCHOOL OF MINES QUARTERLY. 


Gases Contained in Steel. Translated by Prof. T. Egleston. 
On the Writing of Chemical Equations, by F. G. Wiechman. 
Mining Laws, by Edwin P. Clark. 


UNITED SERVICE GAZETTE. 


FEBRUARY 16, 1884. Experiments at Brest with marine gyrosco 
on board the ironclad Turenne, to obtain an invariable plane while 
the vessel was manceuvred. 


These experiments show that the invariable plane is obtained free from the 
errors due to a compass. 
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American Philosophical Society, Proceedings. Vol. XXI., No. 114. 

American Society of Civil Engineers, Transactions. Nos. 266-271. 

American Chemical Journal, Vol. V., No. 6 

Annalen der Hydrographie und Maritimen Meteorologie. Parts XII-I-II. 

Association Parisienne des Propriétaires d’Appareil & Vapeur, VIIéme Con- 
grés des Ingénieurs en Chef, 1882. 

Broad Arrow. No. 818. 

Connecticut Academy of Arts and Sciences, Transactions. Vol. V. 

Giornale di Artiglieria é Genio. January, 1884. 

Institute of Mining and Mechanical Engineers, Transactions. Vol. XXXIIL., 
No. 2. 

Institute of Mechanical Engineers, Transactions. No. 4. 

Institution of Civil Engineers, Proceedings. No. 2. 

Journal de la Flotte. Nos. 4-11. 
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Journal of the Military Service Institution of the United States. Vol. V., 
No. 17. 
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Norsk Tiddskrift for Sovaesen. 
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Rivista Marittima. No. 1. 

Royal Artillery Institution, Proceedings. Vol. XIL, Nos. 8-9. 

Revue Maritime et Coloniale. January, 1884. 

School of Mines Quarterly. Vol. V., Nos. 1, 2, 3 

Société des Ingénieurs Civils. Annuaire de 1884. 

United Service Gazette. Nos. 2663-2671. 


DONATIONS. 


Annual Report, Chief of Bureau Steam Engineering, Navy Department. 
From the Office of Naval Intelligence, Navy Department : 

Ordnance Notes. Nos. 321-328. 

Krupp’s Steel Ordnance Works. Report by Consul Potter. 


























NAVAL INSTITUTE PRIZE ESSAY, 1885. 


A Prize of one hundred dollars and a gold medal is offered by the Naval 
Institute for the best Essay presented, subject to the following rules: 


1. Competition for the Prize is open to all members, Regular, Life, 
Honorary and Associate, and to all persons entitled to become members, 
provided such membership be completed before the submission of the Essay. 
Members whose dues are two years in arrears are not eligible to compete for 
the Prize until their dues are paid. 


2. Each competitor to send his essay in a sealed envelope to the Secretary 
on or before January 1, 1885. The name of the writer shall not be given in 
this envelope, but instead thereof a motto. Accompanying the essay a 
separate sealed envelope will be sent to the Secretary, with the motto on the 
outside and writer’s name and motto inside. This envelope is not to be opened 
until after the decision of the Judges. 


3 The Judges to be three gentlemen of eminent professional attainments 
(to be selected by the Executive Committee), who will be requested to designate 
the essay, if any, worthy of the Prize, and, also, those deserving honorable 
mention, in the order of their merit. 


4. The successful essay to be published in the Proceedings of the Institute, 
and the essays of other competitors, receiving honorable mention, to be pub- 
lished also, at the discretion of the Executive Committee. 


5. Any essay not having received honorable mention, to be published only 
with the consent of the author. 

6. The subject for the Prize Essay is, ‘*/nducements for retaining trained 
seamen in the Navy, and best system of rewards for long and faithful service.” 

7. The Essay is limited to forty-eight printed pages of the * Proceedings of 
the Institute.” 

8. The successful competitor will be made a Life Member of the Institute. 

g. In the event of the Prize being awarded to the winner of a previous year, 
a gold clasp, suitably engraved, will be given in lieu of a gold medal. 

Cuas. M. THOMAs, 
Secretary. 


ANNAPOLIs, MD., Apri/ 3, 1884. 























THE ESTABLISHMENT OF STEEL GUN-FACTORIES IN 
THE UNITED STATES. 


By LIEUTENANT W. H. JAQugs, U. S. N., 
Member of the Gun Foundry Board. 


Vol. X., No. 4,—Whole No. 31, Proceedings of the Naval Institute, will be 
wholly devoted to an article by Lieutenant W. H. Jaques, U.S. N., on the 
Establishment of Steel Gun-Factories in the United States. The number will 
thus be a complete work in itself, fully illustrated, and will possess peculiar 
interest at the present time, the subject being one of paramount importance. 

It is expected that No. 31, Proceedings of the Naval Institute, will be ready 


for issue early in May. 


ORDERS SHOULD BE SENT TO THE SECRETARY, U. S. NAvAL INSTITUTE, 
ANNAPOLIs, MD. 


PAPER COVERED, $2.00. BOUND IN CLOTH, $2.25. 


This Paper will present the report of the Board selected for the purpose of 
reporting to Congress what method should be adopted for the manufacture of 
heavy ordnance suited to modern warfare, for the use of the Army and Navy 
of the United States ; it will contain the discussion in the XLVII. Congress, 
which led to the constitution of said board; the opinions of leading artillerists 
and steelmakers upon the subject of providing modern ordnance, and the fol- 


lowing, relating to steel manufacture and gun fabrication : 


ENGLAND. 

Sources from which the armament is supplied — Royal Arsenal of Wool- 
wich — Elswick — Armstrong guns — Hydraulic machinery — Steel furnaces 
—Gun tools —Steam hammers — Steel manufacturers —Vavasseur gun-car- 
riages — Sir Joseph Whitworth’s Works— Hydraulic casting — Hydraulic 
forging — Examples of Whitworth steel — Methods of manufacturing com- 
pound armor — Bessemer Works— Basic process — Present condition of 


artillery — Vavasseur gun — Gun construction — Wire construction. 








FRANCE. 


Sources from which the armament is supplied — Bourges — Ruelle— 
Trucks for transportation of heavy guns— Steel manufacturers — §¢, 
Chamond--Le Creusot— Tempering pits — Steam hammers — Heating 
furnaces — Terre Noire — Steel and compound armor — Present condition 
of artillery — Gun construction — de Bauge system — Dard system — Wire 
construction —Schultz system — Hotchkiss revolving cannon — Hotchkiss 


rapid-firing gun. 


GERMANY. 


Sources from which the armament is supplied — Spandau — Krapp§ 


Works — Krupp system — Trucks for transportation of heavy guns — Power | 


of the Krupp guns — Present condition of artillery — Gun construction, 


RUSSIA. 


Sources from which the armament is supplied — Kama —Russian Artillery ie 





gun-factory — Aboukhoff Works — Steel manufacture — Present conditionyy 


of artillery — Gun construction — Steel lining-tubes. 


UNITED STATES. 


Sources from which the armament was supplied — Sources from which ee 





the armament is supplied— Condition of steel] manufacture —Cambriay 


Iron Company — Midvale Stee! Company — Springfield Iron Company. 9 


. 
© 


In GENERAL. 


Machines and tools for steel plant — Machines and tools for gun-factory== @ 
Buildings — Gun tool-makers— Weight of gun forgings — Plans and des : 
scriptions of sites selected by the Gun Foundry Board for gun-factories=—= 9 


Estimates of cost of steel plant and gun-factories. 
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